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Abstract 
This study of the nutritional status of Hong Kong primary 4 to 6 schoolchildren was 
conducted as a result of the secular growth changes as well as emerging obesity, 
diabetes mellitus, and hypercholesterolemia among the pediatric population. Its major 
purposes were to ascertain the anthropometric measurements, dietary intake and 
habits, physical activity pattern, and parental care of 9 to 12-year-old children as well 
as to investigate the possible factors that relate to the positive energy balance of 10 to 
12-year-old children. A purposive non-probability sample of 1,134 children from two 
local schools was surveyed in this cross-sectional study. Methods used to collect data 
from the 869 children (ages 8 to 16) and/or their guardians consisted of measurements 
ofweight and height and administration of questionnaires after providing instructions. 
Results were consistent with the 1993 findings of secular growth changes and higher 
obesity rates for the males in this age group (23% in males and 10% in females, as 
measured by weight greater than 120% median weight for height). Dietary data 
showed that the children's mean energy intake was adequate, nutrient (excluding 
vitamin E and calcium) intakes were in excess of those suggested by China and 
Taiwan, and dietary fat exceeded 30% of total energy. Additionally, intakes and/or 
consumption of fibre, breakfast, snacks, vegetables, and fruits were poor. Physical 
activity data showed much inactivity (75.4% of children taking part in no moderate 
and vigorous physical activities on the day survey; 11.5% in moderate only; 14.2% in 
vigorous only; 2.0% in both) and television viewing (3.4 hr/day). Moreover, parents' 
health behaviours, some associated with their educational level, indicated 
r 
inconsistency and more action in the diet- than in the physical activity-related area. 
iii 
Findings also revealed that, besides being associated with gender (males 23.0% vs. 
females 11.0%; x^=17.453, P<0.001), childhood obesity was inversely related to the 
percentage of energy intake above estimated energy requirement (obese males 
(111.4% vs. non-obese males 125.1%; t=2.301, P=0.022) (obese females 105.4% vs. 
non-obese females 138.5%; t=4.106, P<0.001). The latter suggested that obese 
children were not consuming more energy than they required, but were closer to their 
energy requirement than their non-obese counterparts. In conclusion, Hong Kong 
children are adopting a more Westernized diet and are generally physically inactive, 
while their parents are showing only a modicum of good diet and health behaviours. 
The solutions to the issue of childhood obesity should be sought. This grave public 
health issue should be given serious attention not only by those physically affected by 
the disease, but also by their family and other childcare-givers, health professionals, 
researchers, and policy-makers. 
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Chapter One: Background 
1.1 Health-related Transitions in Hong Kong and their Implications 
1.1.1 Socioeconomic Transition 
Hong Kong, a recently commercialized society, has undergone much socioeconomic 
change during its period of modernization. The growth of GNP and family incomes 
has enabled its people to embrace new developments and enjoy higher living 
standards, especially during the last twenty years. This economic growth has also 
permitted them to invest in services and infrastructure as well as spend more on food 
and consumer items (Phillips DR, 1988). In tandem with all these changes, the local 
and global food industries have greatly expanded, multiplied, and altered both the 
food availability and consumption of Hong Kong's people through improvements in 
methods of food production, processing, storage, and distribution (Agriculture and 
Fisheries Department, 1996a; Agriculture and Fisheries Department, 1996b). 
Table 1.1，adapted from work of Garrow J (1994)，illustrates how the food supply of a 
poor rural population, as pre-transition, changes to that of an affluent urban 
population, as post-transition, and how affluence has facilitated improvements in the 
food supply in terms of source, quantity, variety, quality, and safety standard for the 
population. 
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Table 1.1 The effects of affluence on food siipply 
Food supply Rural poverty Urban affluence 
Sources Limited Unlimited 
Quantity Limited Unlimited 
Variety Limited Unlimited 
Quality Inferior Superior 
Safety standard Low High 
1.1.2 Epidemiological Transition 
Socioeconomic modernization generally ushers in an epidemiological transition 
(Byers T and Marshall JA，1995; Wielgosz A, 1995; Chen J, 1994), with Hong 
Kong's modernization no exception in this regard. When communicable diseases and 
nutrient deficiencies were common, there was a tendency for the health professionals 
to focus attention on individual food items or nutrients and the common people to 
follow the traditional Chinese belief of “ 以开乡補开乡 ” (eating x to nourish x). As a 
consequence of this perhaps, local people still perceive that particular food items are 
more healthful than a varied diet, and their food beliefs are reflected in their dietary 
practices. Unfortunately, this standard practice of selecting specific foods is contrary * 
to the population nutrient goals defined by WHO Study Group on Diet, Nutrition, and 
Prevention of Noncommunicable Diseases (1990) and may be partially responsible for 
much of Hong Kong's leading causes of morbidity and mortality (Census and 
Statistics Department, 1997; Department of Health, 1997). 
In 1996, chronic degenerative diseases, such as malignant neoplasms, heart diseases, 
and cerebrovascular diseases were the three major causes of death, representing 57.9% 
of all deaths in Hong Kong (Figure 1.1) (Department ofHealth, 1997). The mortality 
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rates due to heart diseases in Hong Kong rank among the highest in the Asia Pacific 
region ( ^ o r GL, 1997). Death from heart diseases, ischaemic heart disease 
especially, was believed to be partly related to the emerging problem of over-nutrition 
with sedentaty lifestyle and stress as possible contributing factors ^)epartment of 
Health, 1996; Lloyd OL et al., 1996). Aside from the mortaUty rate, chronic morbid 
conditions, such as hypertension, diabetes mellitus, airway diseases, ulcer syndrome, 
and rheumatic diseases, which are often associated with diet and lifestyle, constituted 
41% of government general out-patient attendance. These figures are expected to 
increase further as the population ages ^)epartment ofHealth, 1996). 
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Figure 1.1 Leading causes of death in Hong Kong, 1996 
Other health conditions of concem are the high and rising prevalence of diabetes 
mellitus and impaired glucose tolerance (IGT) as well as the presence of these 
disorders being linked to the metabolic syndrome in Hong Kong adults (Janus ED et 
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al., 1996; Cockram CS et al., 1993; Lau E et a l , 1993; Chan JCN et al., 1996). 
According to a Hong Kong Cardiovascular Risk Factor Prevalence Study (1995-
1996)，the rates of diabetes mellitus and IGT were 1.9% and 6.1%, respectively, for 25 
to 34-year-old males and 1.2% and 8.2%, respectively, for 25 to 35-year-old females. 
These rates increased to 22.9% and 23.9%, respectively, for 65 to 74-year-old males 
and 31.9% and 26.4%, respectively, for 65 to 74-year-old females (Janus ED et al., 
1996). The overall prevalence of diabetes mellitus and IGT were 8.9% and 13.6%, 
respectively. These figures were higher than those found in an earlier study in which 
diabetes mellitus and IGT in a Hong Kong Chinese cohort, ages 30 to 65 years, were 
4.5% and 7.1%, respectively (Cockram CS et al., 1993). 
These subjects with diabetes mellitus or IGT showed significantly higher (P not 
reported) BMI, waist hip ratio, as well as systolic and diastolic blood pressure (Janus 
ED et al., 1996) and increased plasma triglyceride, very-low-density lipoproteins 
(VLDL-C), low-density lipoproteins (LDL-C), and apolipoprotein B as well as 
decreased plasma high-density lipoproteins (HDL-C) (Lau E et al., 1993). Based on 
the these data, insulin resistance or hyperinsulinaemia could be related to the 
metabolic syndrome or “syndrome X.” The metabolic syndrome is coronary artery 
disease，angina pectoris, myocardial infarction, sudden death, cerebrovascular disease, 
diabetes mellitus type II, IGT, hypertension, dyslipidemia, and central obesity all 
linked together (Jervell J, 1995). In 1996，JCN Chan and colleagues found that the 
components of this syndrome in Hong Kong Chinese had causal effects upon one 
another, with aging, obesity, and a family history of diabetes mellitus its major 
determinants, with obesity being the main modifiable component. 
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1.1.3 Nutrition Transition 
As the food supply changes due to socioeconomic modernization, certain dietary 
trends also change across cultures and with time. A review by Drewnowski A and 
Popkin BM (1997) revealed that for the Asian countries at all levels of income that 
were observed, there was an overall decline in the proportion of energy from complex 
carbohydrates and a corresponding increase in the proportion of energy from total fats, 
as the food available for consumption increased with economic growth between 1975 
and 1994. Similar trends were discovered for originally rural South Africans who 
established residence in the urban areas (Walker ARP et al., 1994) and for Americans 
from 1910 to 1990 (US National Research Council, 1989). 
The traditional dietary composition of Hong Kong, one of the highest income Asian 
regions, is high in complex carbohydrates and low in total fats. However, with food 
technology's impact widespread and material well-being much improved, there seems 
to be a trend in Asia towards a diet of similar nutrient proportions as those in the 
United States (Figure 1.2) (Drewnowski A and Popkin BM, 1997) and a diet with an 
elevenfold oil consumption increase per person per year (McGinn AP, 1997). Local 
studies also indicate that the younger population now has a diet preference for the 
"affluent" diet, a pattem of eating typified by higher consumption of "superior" and 
polished grains, of energy-dense foods of animal origin, of foods processed or 
prepared with added fat, sugar, and salt, and of foods consumed away from home 
(Guldan GS et al., 1994; Leung SSF, 1995a; Lee WTK et al., 1994; Ko S et al., 1995; 
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Leung SSF et al., 1997; Janus ED et al., 1997). This pattem of consumption is much 
like that of young Asian Americans studied by Wu-Tso et al. (1995). 
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Figure 1.2 The relationship among availability of carbohydrates, fat, and GNP in 
Asian countries as compared to the United States (Drewnoski A and Popkin BM, 
1997) 
1.2 Hong Kong Children's Growth and Nutritional Studies 
1.2.1 Secular Changes in Growth 
Besides the general dietary trends observed in Hong Kong, an examination in 1993 of 
the secular change in height and weight of local children revealed an earlier growth 
spurt and sexual maturation as well as an increased rate of childhood and adolescent 
obesity compared to previously. These findings are also manifestations of a nutrition 
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transition. A comparison of the 1963 growth data with that of 1993 shows that Hong 
Kong children's mean weight at 18 years has increased 16% (8.5 kg) in boys and 11% 
(5.1 kg) in girls, and that the mean height at 18 years has increased only 2% (4 cm) in 
boys and 1% (2.1 cm) in girls. The girls' median menarcheal age has decreased from 
12.9 years in 1963 to 12.4 years in 1993, while the obesity rates of 13.4% for boys 
and 10.5% for girls between 6 and 18 years of age were observed (Lee MMC et al., 
1963; Leung SSF, 1995b; Leung SSF et al.，1996a; Leung SSF et al., 1996b). 
Weight and height measurements are sensitive indicators of children's growth and 
nutritional status. The emergence of obesity noted in a previous section and its 
prevalence in 1993 by gender and age is shown in Figure 1.3. From that figure, it can 
be seen that the obesity rates of children are well established, but that of boys is 
somewhat higher than that of girls before puberty. In 1995，Leung SSF reported that 
the prevalence of obesity in a cohort of 125 children measured in percentage above 
the median weight for height at age 7 was 5%, but age 7 was not the peak age of 
obesity prevalence (Figure 1.3). Of all referrals for obesity at the Growth and 
Endocrine Clinic, The Prince of Wales Hospital, Shatin, Hong Kong, obese children 
were often in their teens. These children had a history of progressive weight gain, 
starting from age 5 to 6, but often did not seek medical attention until adolescence. 
They also shared similar preferences for animal foods, such as sausages and chicken 
wings, and sugary foods, such as soft drinks and ice cream, as well as dislikes for 
vegetables and exercise (Leung SSF, 1995a)�Additionally，previous to this study, 
Wong GWK and Leung SSF (1993) found that one-third of 21 obese teenagers 
showed signs ofIGT. 
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Figure 1.3 Prevalence (%) of obesity (weight greater than 120% median weight 
for height) among boys and girls, aged 3 to 18 years (Leung SSF, 1995a) 
1.2.2 Observation of Hypercholesterolemia 
In a small study of children's serum lipid profiles, 94 of 125 otherwise healthy local 
7-year-old children were found to be hypercholesterolemic (Leung SSF et al., 1995c). 
Ninety-four Hong Kong children, whose dietary pattem was believed to be the 
traditional Chinese diet of high carbohydrates (about 70% of total energy intake) and 
low fat (<20% of total) (Leung SSF et al. 1994), showed mean total serum cholesterol 
and LDL-C of 4.59 mmol/L and 2.63 mmol/L, respectively, levels that were 
previously believed to be found mainly in the Westem societies. However, these 
values were reported to be significantly higher than those of their Mainland Chinese, 
American, Australian, Austrian, Irish, Danish, and Swedish counterparts. The value 
for serum cholesterol actually placed second only to those of Finnish children (Table 
1.2) (Leung SSF, 1993a). Moreover, other serum lipid values were associated with 
the children's greater body fatness (Table 1.3). Children with higher triglycerides and 
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LDL-C as well as lower HDL-C were more likely to have greater body fatness (Leung 
SSF, 1995a). 
Table 1.2 Comparison of serum cholesterol (mmol/L) of 7-yeai-old children 
(Leung SSF, 1993a) 
Nationality Serum cholesterol (mmol/L)  
Finland ^ % ‘ 






United States 4.16 
China (Jiangmen, PRC) 4 ^ ^  
Table 1.3 Pearson r coefficients of serum lipids in relation to measurement of 
body fatness (Leung SSF, 1995a) 
Measurements of Measurements of Pearson r 
serum lipids body fatness coefficients 
Triglycerides Weight 0.55* 




HDL-C Weight - 0.30* 
Body mass index - 0.30* 
Triceps - 0.23* 
Subscapular - 0.24* 
~* P<0.05 
In addition to finding the children's higher serum cholesterol being associated with 
their greater body fatness, Leung SSF et al. (1994) also found that these 94 children's 
serum triglyceride levels were associated with their dietary intakes. A comparative 
study of the diets of 193 7-year-old Hong Kong children showed that Hong Kong 
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children's dietary fat intake (47.55 g) was 37% more than that of Jiangmen children 
(34.67 g) ofthe same age. Interestingly, Hong Kong children's percentage of energy 
from fat was no more than 30%; however, their dietary fat was mainly saturated and 
monounsaturated, which resulted in a low polyunsaturated to saturated fatty acid ratio 
(Leung SSF et al., 1993b). Furthermore, the Hong Kong children's sources of dietary 
fat were primarily fatty meat，poultry with skin, full-cream milk，deep fried food, and 
French fries. As for their carbohydrate intake, it was found that Hong Kong children 
had a lower complex carbohydrate and vegetable consumption when compared to 
their Jiangmen counterparts, and that the main sources of carbohydrate in the Hong 
Kong children were rice, wheat and wheat products as well as milk and commercial 
beverages (Leung SSF et al.，1994). 
1.3 Health Implications ofLocal Studies 
Although the earlier diagnosis of the emerging "diseases of the affluence" among 
Hong Kong children and adolescents has already raised a certain amount of awareness 
ofthe problem and forced some treatment to begin, much more attention and concem 
is still needed. Present preventive actions are minimal. More attention needs to focus 
on early intervention starting in early childhood, and priority should be given to 
prevention rather than to the management of childhood obesity. Much evidence for 
this conclusion has already accumulated mostly from abroad: (a). Improper eating 
habits formed during childhood can persist into adulthood (Kincey J et al., 1993); (b). 
Attempts to change diets have little influence on adults and require intense follow-up, 
if major changes are to be made (Orchard TJ et aL, 1983); (c). Diet modification, 
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increased physical activity, and nutrition education have been generally been difficult 
(Au AWY and Leung SSF, 1995; Jansson S, 1993); (d). Eating patterns as well as 
genetics affect blood cholesterol levels and coronary heart disease risk (NCEP Expert 
Panel on Blood Cholesterol Levels in Children and Adolescents, 1992); (e). 
Atherosclerosis or its precursors begin in young people (NCEP Expert Panel on Blood 
Cholesterol Levels in Children and Adolescents, 1992); (f). High serum total 
cholesterol, VLDL-C, and LDL-C, as well as low HDL-C correlate with the extent of 
early atherosclerotic lesions in adolescents and young adults (NCEP Expert Panel on 
Blood Cholesterol Levels in Children and Adolescents, 1992); (g). Elevated 
cholesterol levels, particularly LDL-C early in life, play a role in the development of 
adult atherosclerosis QS[CEP Expert Panel on Blood Cholesterol Levels in Children 
and Adolescents, 1992); (h). Children and adolescents with high cholesterol levels are 
more likely than the general population to have high levels as adults fNfCEP Expert 
Panel on Blood Cholesterol Levels in Children and Adolescents, 1992); (i). Adults 
with high cholesterol levels also have higher rates of coronary morbidity and mortality 
O^^ CEP Expert Panel on Blood Cholesterol Levels in Children and Adolescents, 
1992); Q). Cardiovascular risk factors have been found to be associated with IGT in 
Hong Kong Chinese (Lau E et al., 1993); (k). IGT is a risk factor for diabetes mellitus 
and myocardial infarction (Jervell J, 1995); (1). Insulin resistance or 
hyperinsulinaemia may be the central causal factor for the metabolic syndrome (Chan 
JCN et aL, 1996; Jervell J, 1995); (m). The period of adiposity rebound (between ages 
5 and 7 years) occurs in adolescence (Dietz WH, 1994); (n). Obesity in childhood and 
adolescence may track into adult life (Serdula MK et aL, 1993; Guo SS et al., 1994; 
Casey VA et al , 1992; Power C et al, 1997; Clark WR and Lauer RM, 1993) and is a 
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better predictor ofvarious diseases than adult weight status (Must A et al., 1992); (o). 
The health risk of obesity, which includes a variety of conditions, such as coronary 
heart disease, hypertension, hyperlipidemia, diabetes mellitus, gall bladder disease, 
osteoarthritis, gout, pulmonary dysfunction, and some cancers, increases with its 
severity and is directly related to the body fat distribution in adults (Pi-sunyer FX, 
1991); (p). Elevated body weight in children and adolescents is associated with 
morbidity and mortality in adulthood (Must A，1996; Nieto FJ et al., 1992; Mossberg 
H，1989); (q). Obesity during childhood may cause depression and anxiety (Sheslow 
Detal.，1993). 
In order to combat Hong Kong's present child nutritional health problems, to prevent 
further rise in childhood obesity, glucose intolerance, and hypercholesterolemia rates, 
as well as to control the expected rise in adult mortality and morbidity rates from 
coronary heart disease, childhood obesity must be recognized as an urgent public 
health concern. The approach to prevention or early intervention in these diet-related 
disorders requires an understanding of the development and potential for modification 
of children's behaviours, which may be established during childhood and are 
predictive of disease risk in adult life (Eamst ND and Obarzanek E, 1994; Hammer 
LD, 1992). In addition, research is needed to determine which of the environmental 
contributions, such as diet and health promoting practices, critically influence obesity 
since they explain a large portion of the variation in body fat and are potentially 
modifiable (Emst ND and Obarzanek E, 1994). The following section will review 
some childhood obesity studies outside ofHong Kong. 
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1.4 Childhood Obesity 
1.4.1 Definition 
Obesity is the result of an excessive accumulation of body fat caused by a long term 
energy imbalance that occurs when energy intake exceeds energy expenditure (Doucet 
E and Tremblay A, 1997; Chin MK et aL, 1992). Methods that permit the estimation 
of body fat include measurements of skinfold thickness, waistliip ratio, body density 
or specific gravity, total body water using radioactive or stable isotopes, or radioactive 
potassium. Other recent methods are electrical conductivity, computer tomography, 
nuclear magnetic resonance imaging, neutron activation analysis, and whole body 
photon absorptiometry (Roche AF, 1993; Armstrong N and Welsman J, 1997)� 
Direct measurements of body fat are difficult to perform and the proportion of fat is 
difficult to determine in living persons. Therefore, for most clinical and 
epidemiological purposes, body weight in relation to height is commonly used to 
define obesity (Flegal KM, 1993). On this basis, obesity in children may be defined 
as weight for height above the 90^ ^ percentile on the growth charts (Rosenthal M et al., 
1994), weight in excess of 120% of the median weight for a given height (Leung SSF， 
1995d), or body mass index (BMI) (kg/m^) (also known as the Quetelet Index) greater 
than the 85^ percentile for age and sex (Must A et al., 1991; Himes JH and Dietz WH, 
1994). These definitions suggest that obesity can be defined on the basis of body 
weight compared to a standard for a person of the same height and sex. 
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1.4.2 Prevalence and Trends 
There has been an increasing prevalence of childhood obesity in both the developing 
and industrialized countries. Much work in the People's Republic of China (PRC), 
Singapore, and the United States indicates that this trend has emerged only about a 
decade ago. From 1985 to 1995, the rates of childhood obesity, according to weight 
for height data in mainland China, rose from 2.75% to 8.65% for boys and 3.38% and 
7.18% for girls between 7 and 18 years of age. This upward trend was more obvious 
in big cities, such as Beijing, where the obesity rate of children between 8 to 17 years 
of age was 3.28% in 1986 and 13.2% in 1995, and Shenyang, where the obesity rate 
of school-age children was 4.8% in 1987 and 8.39% in 1992 (Ye G and Feng N, 
1996). These figures also indicate that the prevalence of childhood obesity is 
approaching that found in some industrialized nations around the world. 
Similar to the situation in the PRC, an upward trend in obesity rate has also been 
observed in Singaporean school children over the past few decades (Ho TF et al.， 
1983; Yap MA and Tan WL, 1994; Quek CM et al.，1993). The prevalence of 
obesity, as measured by body weight >120% of the median weight for height, within a 
5-year period, from 1976 to 1980, was 3.5% for primary I and primary IV children 
(Ho TF et al., 1983). In 1994, Yap MA and Tan WL indicated that a report from the 
National Committee on the Prevention and Control of Obesity showed an upward 
trend, in which obesity rates rose from 8.5% in 1984 to 12.5% in 1989. A small 1992 
cross-sectional study (n=289) found that the prevalence rate of 13% for Chinese 
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children aged 3 to 16 years in 1990 had increased further to 13.8% in the 210 ethnic 
Chinese children, also aged 3 to 16 years, surveyed (Quek CM et al., 1993). 
In the United States, secular increase in weight and adiposity over the past two to 
three decades has also been well documented (Kuczmarski RJ, 1993; Klesges RC et 
al, 1995; Freedman DS et al., 1997; Gidding SS et al., 1995; Troiano RP et al.，1995). 
Of the literature reviewed, three epidemiological studies that examined childhood and 
adolescent obesity had a minimum of two surveys in time, which provided more 
evidence upon which to base the assessment of trends in body measurements 
(Kuczmarski RJ, 1993). All three studies used weight and height measurements as 
indicators of body composition. One study used skinfold thickness in addition to 
weight and height, but this survey method, which closely met the three criteria of the 
ideal measurement to use as part of a definition of obesity (Flegal KM, 1993), was 
believed to have lesser inter-rater reliability than those found for weight and height 
measurements (Kuczmarski RJ, 1993). Overall, the proportions above the 85^ (95^) 
percentile of the BMI were 15% (5%) in 1973 to 1974 and 32% (11%) in 1992 to 
1994 among the 5 to 14-year-olds and 15% (5%) in 1976 to 1977 and 30% (15%) in 
1992 to 1994 among the 15 to 17-year-olds (Freedman DS et al., 1997). 
The first study in the United States that investigated relative weight and obesity 
among 5- to 24-year-olds indicated that there had been substantial increases in mean 
levels of weight (0.2 kg/y) and skinfold thickness (0.15 mmy'y) among boys and girls 
as well as blacks and whites over the past 20 years. These increases were independent 
of children's height, age, and other co-variables. They were also 50% greater in the 
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second study period (1983 to 1994) than in the first (1973 to 1982) (Freedman DS et 
al., 1997). The second study that investigated the effects of secular trends in obesity 
on coronary risk factors among two biracial cohorts aged 7 to 9 years, indicated that 
there had been an increase in weight (5 to 7 kg) without any difference in height after 
11 years. Weight measurements in the two cohorts were comparable in the children's 
first assessment (1973 and 1984), but they were significantly (P<0.01) higher in the 
more recent cohort during its re-examination eight years later (1981 and 1992) 
(Gidding SS et al., 1995). The third study that investigated the prevalence and trends 
in obese children and adolescents aged 6 to 17 years indicated that there was an 
increase in obesity among all sex and age groups from 1988 to 1991 (Troiano RP et 
al., 1995). This study also reported that the increase was greatest since the fourth of 
five separate national surveys (1976 to 1980). 
1.4.3 Tracking 
Tracking is the tendency for individuals with a specific trait to retain a relative 
ranking or remain in an assigned category within a population (Harlan WR, 1993). 
The tracking of obesity over time in four longitudinal studies has been examined (Guo 
SS et al.，1994; Casey VA et al., 1992; Power C et al., 1997; Clark WR and Lauer 
RM, 1993). To measure the strength of association between childhood and adult 
obesity, three studies used BMI values and correlation coefficients. In an American 
study by Guo SS et al. (1994), childhood BMI values at ages 1 to 18 correlated with 
adult values at age 35 and the correlations generally increased with increasing age 
(Figure 1.4). The correlations for males increased from 1 to 18，but were stable from 
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ages 4 to 9. Those for females also increased from ages 1 to 18，except at ages 1 to 3 
and lOto 13. 
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Figure 1.4 Correlation coefficients between childhood BMI from ages 1 to 18 and 
adult BMI at age 35 (Guo SS et al., 1994) 
These results also indicated that childhood BMI values at the 75^ and 95^ percentiles 
could predict adult overweight, and that they, too, increased with age. The prediction 
was moderate at age 13 and under, good at age 13，and excellent at age 18. These 
findings were comparable to those reported earlier by Casey VA et al. (1992) who 
found that the tracking ofBMI into middle age was good (values >0.5) for both males 
and females once late adolescence was reached. Tracking into middle age was greater 
for males than for females from childhood through late adolescence (P<0.1), equal for 
both sexes at age 18, and better for females than for males after age 18 (P<0.05). The 
findings of Guo SS et al. (1994) were also later supported by Power C et al. (1997) 
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who found that British children above the 91^ 95(卜，and 98^ ^ percentiles at ages 7，11, 
16，and 23 years had higher chances of becoming obese at age 33 years, and that the 
probabilities increased consistently with age. 
Clarke WR and Lauer RM (1993) found that correlations between childhood and adult 
BMI in the United States varied from modest to high. Correlations between 
childhood and adult BMI ranged from 0.61 to 0.91 in males and 0.59 to 0.77 in 
females. By using age- and gender- specific percentile to rank childhood and adult 
BMI, Clark and Lauer also found that 47.9% to 75.0% ofmales and 50.0% to 87.5% 
of females who were in the upper quintile as children were again in the upper quintile 
as adults. In most instances, over 60% of the children in the upper quintile of BMI 
became adults in the upper quintile, while over 75% became adults in the upper two 
quintiles. However, up to 31% and 29% of the males who were in the upper quintile 
of BMI as children became adults in the lower quintiles, while an equal number of 
them from the lower quintile became adults in the upper quintile. Nonetheless, data 
here indicate that BMI generally tracks from childhood into young adulthood, and that 
most children do retain a relative ranking or remain in an assigned category within a 
population. 
1.4.4 Health Implications and Consequences 
The critical periods in the development of obesity have been identified for American 
children as during the prenatal period, adiposity rebound (between 5 and 7 years of 
age), and adolescence (Dietz WH, 1994). The consequences of childhood obesity, 
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however, are suffered during childhood, adolescence, and adulthood. Conditions 
affected by obesity are medical and psychosocial. 
Medical 
Childhood obesity increases health risk for many medical conditions. These health 
risks can be divided into morbidity and mortality, independent of adult weight status 
(Must A et al., 1992). They are associated with excess weight and are not confined 
only to those individuals who are substantially obese, but apply also to those who are 
slightly overweight: a progressive increase in morbidity and mortality is apparent with 
even small increases in weights above the acceptable range. This increase in risk is 
not linear, but becomes steeper as the percentage of overweight rises (Pi-Sunyer FX, 
1991). Additionally, Nieto FJ et aL (1992) found that the odds ratios of mortality 
increased linearly with prepubertal relative weight for both genders combined 
(P<0.05) and with postpubertal relative weight in the American females (P=0.009). 
Other studies that have examined the associations between elevated body weight in 
children and adolescents with later mortality (Must A, 1996; Must A et al., 1992; 
Mossberg H，1989) found that serious physical complications such as orthopedic 
disorders and respiratory disorders, mainly restricted to the severely obese, seldom 
occurred in childhood (Must A, 1996). However, they found that overweight in 
adolescence was a more powerful predictor of the risks of morbidity from coronary 
heart disease and atherosclerosis than overweight in adulthood (Must A et al., 1992) 
and that cardiovascular, neoplastic, and digestive diseases in adults was frequently 
associated with long-term mortality (Mossberg H, 1989)� 
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With respect to morbidity, obese children, especially females, who show a much 
lower remission rate than the males, are more likely to be at risk of persistent obesity 
if their disease develops or is present during adolescence (Serdula MK et al., 1993; 
Dietz WH, 1994). They are also likely to be at risk of cardiovascular disease (Must A 
et al., 1992; Bereson GS et aL, 1993), hypercholesterolemia (Rona RJ et al., 1996; 
Twisk JWR et al., 1996; Caprio S et al., 1996; Blackett PR et al., 1996), 
hyperinsulinemia (Hassink S et al., 1993; Caprio S et al., 1996), and perhaps 
hypertension (Rona RJ et al., 1996; Williams DP et al., 1992; Caprio S et al., 1996; 
Schonfeld-Warden and Warden, 1997), as in adults (Pi-Sunyer FX, 1991)，because 
obesity is closely associated with maturity onset or non-insulin-dependent diabetes 
mellitus (Type II diabetes). Most Type II diabetics have an upper body distribution of 
excess fat and enlarged fat cells which cause insulin resistance and hyperinsulinaemia, 
which in tum lead to hyperlipidaemia that is associated with coronary heart disease 
(Zeman FJ, 1991). 
In summary, the above findings, mostly from research conducted in the United States, 
suggest that a relationship between obesity and mortality exists, underscoring the 
harmful effects of being overweight. In long-term studies, the relationship between 
obesity and morbidity implies that the persistent obesity that begins in early life and in 
adolescence can be a major determinant of a broad range of adverse health effects 
extending into adulthood. During adolescence, there is a greater influence of obesity 
for the females than the males, as fewer females outgrow their obesity than males. All 
in all, prevention and treatment of childhood obesity are necessary to deter its 
establishment and tracking into adulthood. 
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Psychosocial 
Also drawing from research findings from United States population, the most 
prevalent immediate consequences of overweight during adolescence are psychosocial 
(Must A, 1996). In a study by Steen SN et al. (1996) that assessed satisfaction with 
weight, shape, and physical appearance as well as the frequency of weight reduction 
efforts in four groups of adolescents (normal-weight girls, normal-weight boys, obese 
girls, and obese boys), it was found that the obese girls were less happy with their 
weight (戶-4.7; P<0.001), figure {t=-3.69; P<0.001), and looks (戶-4.3; P<0.001) than 
were the normal-weight girls. They were also less happy with their weight (/=-3.5; 
P<0.001) and figure (戶-2.51; P<0.01) than were obese boys. As compared to 
normal-weight boys, obese boys were less happy with their weight (戶-3.5; P<0.001), 
figure (戶-3.69; P<0.001), and looks (/=-3.1; P<0.001). Sixty-two percent of the 
obese girls and 13% of the obese boys were dieting {y^=223', P<0.001), while 90% of 
the obese girls and 49% of the obese boys had tried to lose weight over the past year 
(义2二12.6; P<0.001) (Steen SN et al., 1996). Additionally, the obese children who 
were less accepting of their physical appearance seemed to be more depressed or at 
risk of depression than those who were more accepting (P<0.05) (Sheslow D et al.， 
1993). They suffered more anxieties (i.e. nervous, worried), perceived greater 
behavioural problems (i.e. increased frequency of punishment, difficulty obeying 
orders), and had fewer school interests than those who were more accepting and had 
no depression (P<0.05) (Sheslow D et al., 1993). 
Being obese during adolescence may compromise children's social and economic 
attainment in future years (Gortmaker SL et al., 1993; Sargent JD and BlanchfIower 
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DG, 1994). Follow-up data obtained in 1988 from a nationally representative 1981 
sample of 10,039 randomly selected young American people ages 16 to 24 years, 
indicated that the overweight women had completed fewer years of school (0.3 years 
less; 95% confidence interval, 0.1 to 0.6; P=0.009), were less likely to be married 
(20% less; 95% confidence interval, 13% to 27%; P=0.001), had lower household 
incomes ($6,710 less/year; 95% confidence interval, $3,942 to $9,478; P<0.001), and 
had higher rates of household poverty (10% higher; 95% confidence interval, 4% to 
16%; P<0.001) than the non-obese women, independent of their baseline 
socioeconomic status and aptitude-test scores. The overweight men were less likely 
to be married than the non-obese men (11% less; 95% confidence interval, 3% to 
18%; P=0.005). In comparing the obese subjects with people with other chronic 
conditions, such as asthma, musculoskeletal abnormalities, and other chronic physical 
conditions, it appeared that only the former had the adverse outcomes, while the latter 
had outcomes that did not differ from those without a weight problem (Gortmaker SL 
etal., 1993). 
Further support that overweight during adolescence influences earnings was found in 
a British study by Sargent JD and Blanchflower DG (1994). These researchers found 
an inverse relationship for women between obesity at age 16 years and hourly 
earnings 7 years later, which rose with increasing degrees of obesity. They reported 
that these results were unlikely to have resulted from differences in social background, 
school achievement, or educational attainment. A negative effect on earnings for . 
women was as strong for those who were obese at 16 years of age but became non-
obese by age 23 as for those who were still obese at 23 years of age. Findings of this 
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study suggested that events that occurred around entry into the job market might have 
mediated this effect. 
In summary, studies indicate that weight problems among children, particularly the 
girls, may lead them to suffer from psychological problems, such as depression or 
anxiety, and to develop body dissatisfaction, such that they may adversely reduce their 
energy intakes, without knowing or understanding the concept of appropriate weight, 
maturational differences in body composition between genders, and relationship of 
weight to health (Lee AM and Lee S, 1995; Nelson Steen S et aL, 1996). Academic 
attainment, marriage, in addition to future household incomes and poverty levels may 
also be affected. Together, these consequences underline the importance of efforts to 
prevent childhood and adolescent obesity. 
1.4.5 Causes 
For this study, a discussion of obesity according to its etiology is useful. The 
approaches to study the causes of obesity may be genetic, metabolic, and 
environmental; endocrine disorders leading to obesity are rare (Zeman FJ, 1991) and 
will not be discussed as one of the possible causes of obesity. 
Genetic 
Recent compelling evidence for genetic effects in cases of animal obesity comes from 
mice studies. With the discovery of specific genes responsible for excessive fatness in 
the obese (Ob/Ob) mouse, diabetic (DbA3b) mouse, yellow mouse, Tubby mouse, and 
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Zucker rat, animal models ofobesity have been perceived to be potentially relevant to 
human obesity and only remain to be proven in humans (Robert SB and Greenberg 
AS，1996). Therefore, despite the apparent involvement of genetic factors in 
laboratory animals, the genetic effects in most cases of human obesity are less firmly 
established (Stunkard AJ et al., 1986; Bouchard C et aL，1990). 
In an adoption study of human obesity, Stunkard et al. (1986) reviewed the Danish 
adoption register to examine the contributions of genetic factors and the family 
environment to human fatness. They found a strong relationship between the weight 
class (thin, medium weight, overweight, and obese) of adult adoptees and the BMI of 
their biological parents (fathers: P<0.02; mothers: P<0.0001), but not that of their 
adoptive parents. They also found that the relationship between biological parents 
and adoptees was not confined to the weight class, but was present across the whole 
range of body fatness, from very thin to very fat. Their findings suggest that genetic 
influences have an important role in determining human fatness in adults, whereas the 
family environment alone has no apparent effect. However, it is difficult to be certain 
that the obesity among adult adoptees was due to inheritance, since the development 
ofhuman obesity is multifactorial and is influenced by environmental factors (Ray JW 
and Klesges RC, 1993; Crockett S and Sims LS, 1995). 
Metabolic 
Research into the components of daily metabolic rate has contributed to the 
understanding of its association with obesity. Daily metabolic rate is made up ofthree 
major components: (1). The resting metabolic expenditure (RME), the energy 
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expended to support normal body homeostasis and function, requiring 60-70% of the 
daily energy expenditure; (2). The thermic effect of food (TEF) or diet-induced 
thermogenesis (DIT), the increment to RME following food consumption which 
includes the energy needed for food absorption, metabolism, and storage, equalling 5-
15% ofthe daily expenditure; (3). The thermic effect of exercise (TEE) or physical 
activity, the energy expenditure for muscular activity, accounting for 20-30% of the 
total. 
Data showing a reduction in energy expenditure in children of many industrialized 
nations over the last few decades, presumably due to a decline in physical activity, 
indicate that the total energy expenditure in children is about 25% lower than the 
current recommendations for energy intake (Tomn B et al., 1996; FAO/WHOAJNU 
Expert Consultation, 1985). Over a prolonged period, this discrepancy, which could 
have resulted from inaccurate data (Schoeller DA, 1990; Kortzinger I et al., 1997; 
Lichtman SW et al., 1992; Bandini LG et al., 1997) used to derive the 
recommendations or actual reduction in children's energy expenditure (Torun B et al., 
1996), will result in an excessive accumulation of body fat. Obesity arises from a 
failure in the regulation of energy balance, leading to an imbalance between energy 
intake and energy expenditure, such that intake exceeds expenditure. However, it is 
not clear whether obesity develops because of an excessive energy intake, a reduced 
energy expenditure, or a combination ofboth (Goran MI et al., 1995). 
Past studies indicated that the caloric intake of obese children is no different from that 
of their non-obese peers (Griffiths M et al., 1987; Rolland-Cachera MF and Bellisle F, 
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1986). More recent studies revealed that individual macronutrient intakes, rather than 
total energy intake, of the obese children are different from that of their non-obese 
counterparts, and that some of the macronutrients may be contributing to childhood 
obesity (Gazzaniga JM and Bums TL，1993; Nguyen VT et aL, 1996). Gazzaniga and 
Bums (1993), who examined the relationship between dietary composition as 
measured by 24-hour dietary recalls and body fatness as measured by skinfold 
thickness in preadolescent children, found that the obese children had greater energy 
intake than their counterparts, but less energy intake, when adjusted for weight. In a 
comparison of obese and lean children, they found that the percent body fat correlated 
positively with the percent energy intake from total dietary fat as well as saturated and 
monounsaturated fatty acids, but negatively with the percent energy intake from 
carbohydrate, after adjustment for weight, energy intake, RME, and physical activity. 
In another study, Nguyen et aL (1996) found a significant correlation between fat 
mass and fat intake in boys (r=0.48; P<0.01), but not in girls after adjustment for 
TEE. 
Research on energy expenditure and nutrient oxidation may be classified as short-term 
studies, in which the effects of a single meal are measured in a ventilated hood, or 
long-term studies, in which the effects of a fixed diet covering at least one 24-hour 
cycle are measured in a respiration chamber (Westerterp KR, 1993). In human 
subjects, total energy expenditure was found to be unaffected even when there was an 
alteration in nutrient balance from an adjustment in diet composition (Abbott WGH et 
al., 1990; Bennett C et aL, 1992; Schutz Y et al., 1989). In determining the relative 
importance of possible mechanisms leading to obesity (high-fat diets may increase 
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caloric intake; high-fat diets lower energy expenditure), Abbott et al. (1990) recruited 
and fed isocaloric high-fat as well as high-carbohydrate diets to Pima Indians, known 
to have a high obesity rate. While on each diet, they took the subjects' 24-hour 
energy expenditure in a whole body indirect calorimeter. The long-term study data 
showed that the means for RME, TEF, and TEE of subjects under these different 
conditions were similar on the high-fat and high-carbohydrate diets. No evidence of a 
decrease in 24-hour energy expenditure on a high-fat diet compared with a high-
carbohydrate diet was found. 
Contrary to the above findings, a short-term study by Bennett C et al. (1992) on the 
relative importance of diet composition as a factor influencing energy balance and on 
whether individuals differ in the extent to which diet composition is important for 
maintenance of energy balance revealed that no increase during the immediate 6-hour 
postprandial period or over the ensuing 18 hours existed after the addition of 50 g 
dietary fat to a standard breakfast in non-obese untrained and trained men. Moreover, 
they found that the effect of additional fat was the same on fat oxidation in these men. 
These observations were also demonstrated in measurements of the rates of energy 
expenditure and fat oxidation during the following 36 hours after the ingestion of 
added fat to the meals by young men in an earlier long-term study of Schutz Y et al. 
(1989). 
Studies of food intake indicate that diet composition can influence total energy intake 
(Thomas D et al., 1992; Kendal A et al., 1991) and that a high fat-diet is a 
contributing factor in positive energy balance, as dietary fat is the main determinant of 
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energy density of a diet (Rolls BJ and Shide DJ, 1992) and has more than twice the 
metabolizable energy of that of carbohydrate and protein (FAO/WHOy^U Expert 
Consultation, 1985). Studies of dietary macronutrient composition and energy 
balance maintenance suggest that total energy expenditure and fat oxidation are lower 
for high-faty'low-carbohydrate diets than for high-carbohydrate/low-fat diet and that 
the human body seems to have a limited ability to oxidize fat compared with its ability 
to oxidize carbohydrate (Westerterp KR, 1993; Schutz Y et al.，1989; Horton TJ et al., 
1995). In addition, the body also has the ability to store carbohydrate as glycogen 
(about 500 g or about 15 g/kJ body weight), before lipogenesis takes place (Acheson 
KJ et al., 1988). These results suggest that, with an excessive intake of dietary fat and 
a failure to increase total energy expenditure or fat oxidation, dietary fat promotes fat 
accumulation more so than does dietary carbohydrate. Carbohydrate raises total 
energy expenditure and carbohydrate oxidation, while converting to glycogen when in 
excess (Horton TJ et al., 1995). However, other findings showing the same rise in 
energy expenditure, as measured by the percentage of energy intake, after loads of 
glucose, lipids, and a mixture of both among male and female adults have also been 
reported (Bobbioni-Harsch E et al.，1997; Hill J et a.，1991). 
Environmental 
Numerous American studies have documented that parental and media influences are 
factors that affect childhood obesity though conditions such as eating and physical 
activity (Seagren JS and Terry RD, 1991; Hovell MF et al., 1996; Gortmaker SL et 
al., 1996; Dietz WH and Gortmaker SL, 1985; Gortmaker SL et al.，1990; Shannon B 
et al., 1991; Robinson TN et aL, 1993; DuRant RH et aL, 1994). In a study that dealt 
28 
with the frequency with which parents of normal and obese children controlled their 
children's food behaviour, significant differences were found in the female parents' 
responses to questionnaire items which assessed their parent-child interactions 
(Seagren JS and Terry RD, 1991). The female parents of normal weight children 
tended to allow their children to have sweets only after having eaten a "good" meal 
more often than did the female parents of obese children (P<0.05). The majority of 
the female parents of normal weight children indicated that they tended to use sweets 
more often than other foods to reward their children. 
On the other hand, Seagren JS and Terry RD (1991) found that female parents of 
obese children were less likely to prompt their children to eat all of the food on their 
plate (P<0.01) or to eat as much food as they would like (P<0.001) (perhaps because 
the parents felt their children ate adequate amounts of food or were restricting their 
children's eating as a means of weight control, suggested the authors) than did the 
female parents of normal weight children. In addition, they were also less likely to 
control the type of food they allowed their children to eat for snacks less frequently 
than did their counterparts with normal weight children (P<0.05). Other studies of 
parental influences on children's food habits and obesity have revealed that parental 
control was the best predictor of children's ability to regulate their energy intake 
(Johnson SL and Birch LL, 1984) and that parental monitoring had a marked effect on 
children's food selection (Klesges RC et al. 1991). These findings fumish indirect 
support from the United States that adult caregivers can contribute to children's 
relative weight. 
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In a previous study with 9-year-olds, Sallis JF et al. (1992) documented that some 
forms of parental behaviours, such as playing with children or providing 
transportation to sport facilities, were more highly related to the physical activity of 
children than other variables. A later study of theirs then indicated that the index of 
physical activity in fourth-grade children was significantly associated with their 
fitness components, one of which was body composition, measured by summing the 
thickness of the calf and triceps skinfolds (Sallis JF et al., 1993a). However, neither 
study explored how parental support of physical activity might affect childhood 
adiposity through an influence on children's physical activity. It was only recently 
that such relationships were explored by Hovell MF et al. (1996) who conducted 
gender-specific analyses. 
Hovell MF et al. (1996) revealed that, in contrast to the findings for the males, two of 
the three parental support variables, (1). how often parents actually played a sport or 
engaged in a physical activity with their child, and (2). how many times they 
transported their child to a place where they could engage in physical activities or play 
sports in the last week, showed significant associations with adiposity as measured by 
BMI as well as calf and triceps skinfolds, for the females. In the females, the 
association between the frequency of providing transport and adiposity was stronger 
than the association between the frequency of play and adiposity. Variation in total 
exercise between genders might also be a reflection of ethnic or cultural differences. 
In the Asian and Hispanic populations in the United States, where strenuous physical 
activity is considered masculine and less important than academics, parents might 
encourage more boys to participate in physical activity and more girls to participate in 
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inactivity (Wolfe AM et aL, 1993)�These findings provide support for the conclusion 
that parents are both directly and indirectly involved in the development ofchildhood 
obesity. 
Television viewing has been suggested as an environomental factor associated with 
childhood obesity (Gortmaker SL et al., 1996; Dietz WH and Gortmaker SL, 1985; 
Gortmaker SL et aL, 1990; Robinson TN et aL, 1993). A recent study by Gortmaker 
SL et al. (1996) indicated that there was a strong dose-response relationship between 
the hours oftelevision viewed by children, aged 10 to 15 years, and the prevalence of 
overweight, defined as a BMI > 85^ ^ percentile for age and gender. It was found that 
the odds of being overweight were 4.6 (95% confidence interval, 2.2 to 9.6) times 
greater for youths watching more than 5 hours of television per day compared with 
those watching for 0 to 2 hours. Similar results (odds ratio, 5.3; 95% confidence 
interval, 2.3 to 12.1) were found when adjustments were made for previous 
overweight, matemal overweight, socioeconomic status, household structure, 
ethnicity, as well as matemal and child aptitude test scores. The study also found 
significant relationships between television viewing and increased incidence and 
decreased remission of overweight during a 4-year period (Gortmaker SL et al., 1996). 
These data support earlier findings by Dietz WH and Gortmaker SL (1985) of a dose-
response effect of television viewing time and the prevalence of childhood obesity. In 
their study, Dietz WH and Gortmaker SL found that each hourly increment of 
television viewing by adolescents, aged 12 to 17 years, was associated with a 2% 
increase in prevalence and that this association persisted when prior obesity, 
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socioeconomic status, family variables, race, region, season, population density, were 
controlled. 
A reason why obesity might be a consequence of television viewing could be that 
television is a pervasive influence. Television has the potential to influence energy 
intake, which in tum affects relative weight to a lesser degree than energy expenditure 
(Gortmaker SL et al., 1990; Shannon B et al., 1991)，by acting on diet. It affects 
dietary intake through advertizing more food products than any other products (Kotz 
K and Story M, 1994). It also affects intake by sending both implicit and explicit 
food messages which depict diets that are high in fat, sugar, and salt as well as low in 
fruits, vegetables, and fibre, are those that are flavourful, nutritious, healthful, and/or 
convenient (Story M and Faulkner P, 1990; Kotz K and Story M，1994). In an 
investigation of television viewing time and dietary habits, diets of children who 
watched two or more hours of television per day showed this latter negative effect of 
television food references (Ortega RM et al., 1996). Children who watched two or 
more hours of television a day consumed less fruits, vegetables, legumes, and fibre 
than those who watched less than two hours of television per day. In addition，these 
children had a higher incidence of obesity than their counterparts, who watched less 
hours of daily television, although no significant difference in mean BMI was found 
between the two groups. However, this study did not indicate if the children's energy 
intake had risen with increased television viewing time. 
Television also has the potential to cause obesity through lowering total energy 
expenditure as a result of a decrease in metabolic rate (Klesges RC et al., 1993) and 
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physical activity (Robinson TN et al., 1993; DuRant RH et al., 1994). Television 
viewing requires no energy in excess of resting metabolic rate. In a study of the 
effects oftelevision on metabolic rate, both normal-weight and obese children, ages 8 
to 12 years, had two measures of resting energy expenditure obtained: one at rest; the 
other while watching television. Results showed that the children's metabolic rate 
during television viewing was significantly lower (mean decrease of 211 kcal 
extrapolated to a day; P value not given) than during rest. The normal-weight 
children (167 kcal/day) tended to have less of a decrease in metabolic rate than the 
obese children (262 kcal/day), but the difference in decrease between these groups of 
children was not statistically significant (Klesges RC et al., 1993). 
With respect to physical activity of 6^ and 7'^  grade girls, their physical activity level 
(measured by three questions previously validated and ranked on scales from 0 to 
100) was significantly negatively associated with their reported hours of after-school 
television viewing (Spearman r=-0.086; P=0.026), even after adjustment for age, 
sexual maturity-adjusted BMI, race, and parents' educational level (regression 
coefficient estimate=-1.281; P=0.043) (Robinson TN et aL, 1993). In the case of 
physical activity of young children, ages 3 to 4 years, their physical activity level 
(measured using an index) during television watching was observed to be at the 
lowest during the longest bout of television watching (1.48土0.28), when compared to 
the other times of the day. The index scores of physical activity when the children 
were outdoors, indoors with no television, and indoors with television were 
2.38+0.21, 1.96土0.13, and 1.65±0.18 (DuRant RH et al., 1994). The significance of 
the differences between scores was not indicated. From the above studies, television 
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may be viewed as both a most important influence of children's eating behaviour 
(Crockett SJ and Sims LL, 1995; White Ray and Klesges RC, 1993) and also a source 
of inactivity, while television viewing might also be a mechanism explaining the 
relationship between the amount of television viewing and childhood obesity. 
1.4.6 Treatment and Prevention 
Section 1.4.4 has already mentioned how critical periods for the development of 
obesity may influence subsequent morbidity and mortality and how childhood obesity 
can lead to immediate psychosocial consequences�This ection identifies how some 
factors involved in the treatment and prevention of childhood obesity may help deter 
adolescent and adult obesity. During the discussion of the treatment of childhood 
obesity, lifestyle determinants of childhood obesity, such as energy expenditure, 
energy intake, and parental care, are the focus. In the discussion of the prevention of 
childhood obesity, energy expenditure and energy intake will be the focus. 
Treatment 
The literature indicates that early and frequent treatment of obesity is the hope for 
preventing progressive and/or lifelong obesity (Epstein LH, 1996; Davis K et al.， 
1993; Davis K and Christoffel KK, 1994). In two recent reports by Davis K and 
Christoffel KK (1994) and Davis K et al. (1993a), age and frequency of intervention 
designed with an initial history and physical examination, individualized diet and 
exercise plan, as well as psychosocial management were factors responsible for the 
success of reducing the weight of children who had an ideal body weight for height 
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greater than 120%. Over a period of one year, all four groups of children studied by 
these researchers, preschoolers (age 1 to 5 years), school-age children (age 6 to 10 
years), frequent visitors (4 or more visits), and infrequent visitors (2 to 3 visits) to the 
hospital, showed significant (P<0.05) reductions in the mean percent of ideal body 
weight for height (IBWH) using these methods. The mean change in percent IBWH 
was greater for the preschoolers than the school-age children (4.7+5.4 vs. 1.9+4.8; 
P=0.027, respectively) and for the frequent than the infrequent visitors (4.7+6.8 vs. 
1.6+3.4; P=0.017, respectively). The smallest change in the mean percent IBWH 
occurred in school-age children with 2 to 3 visits. Davis K and Christoffel KK (1994) 
believed that the younger children's diet was more dependent on parental control than 
that of the older children, so dietary changes were more consistently applied and 
produced a greater reduction in mean percent IBWH. However, they were less certain 
of the reason why more frequent visits also produced greater reduction in the mean, 
but speculated that the more frequent counselling, especially psychosocial, and 
monitoring led to greater compliance, as a result of higher motivation to change 
among the more frequent visitors. 
Based 6n these findings, early and frequent treatment of childhood obesity appears to 
favourably affect treatment outcome in young children. While Davis K and 
Christoffel KK (1994) have mentioned some reasons for their findings, there may be 
other explanations behind their discovery. One explanation may be that younger 
children have had their eating and exercise habits for a shorter duration and are 
exposed to fewer external influences to overeat or be sedentary than older children; 
therefore, they are more subject to modification (Epstein LH, 1996). Another may be 
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that younger children are able to mobilize more support for behavioural change from 
their family members than older children, and thus they are more likely to comply 
(Epstein LH, 1996; Nader PR, 1993). Other research has found that a comprehensive 
weight management program that combines diet, exercise, and behavioural therapy is 
more effective than diet alone (Epstein LH, 1992; Davis K et al.，1993b). 
Prevention 
Although various treatments of obesity that involves dietary intervention (Kirk TR et 
al.，1997; Vandongen R et al.，1995), exercise prescription (Maffeis C et al., 1991; 
Vandongen R et al., 1995), as well as diet, exercise, and behavioural therapy (Epstein 
HL et aL, 1990; Reybrouck T et al., 1990; Vandongen R et al., 1995; Suskin R et al.， 
1997; Ray R et al., 1994) have all shown success, it has been suggested that optimal 
weight maintenance should be fostered for long-term health benefits (Kimm SYS, 
1993). To achieve this goal in the face of changing lifestyles where a sedentary 
lifestyle is common to many children (Wolfe AM et al., 1993; McGinnis JM, 1992), 
the key to childhood obesity prevention may lie with energy expenditure rather than 
energy restriction (Kimm SYS, 1993; Kimm SYS et al.，1990). 
Physical activity or TEE helps preserve and/or increase fat-free mass in children as in 
adults (Goran MI et al., 1994; Maffeis C et al., 1993; Maffeis C et aL, 1991). It may 
even lead to a higher RME, which accounts for 60-70% of the daily energy 
expenditure (Sallis JF et al., 1993b). Further increase in energy expenditure may be 
derived from increasing TEE, which constitutes 20-30% of the total daily metabolic 
rate. In active individuals, TEE can be as high as 40-60% of the total (Myerson M et 
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al., 1991). Irrespective of the percentages that RME and TEE occupy in the daily 
metabolic rate, any increases in both resting energy expenditure and muscle mass, 
over time, are expected to help prevent childhood obesity. Increases in energy 
expenditures may best be achieved and maintained if the physical activities that 
children engage in reduce physical inactivity, while increasing moderate-intensity 
physical activity on most (but preferably all) days of the week (US Department of 
Health and Human Services, 1996; Schonfeld-Warden N and Warden CH, 1997; 
Russell RP et aL, 1995). 
A few reports that have examined the dietary recommendations for children indicate 
that energy restriction resulting from lowered fat intake (<30% total fat) is an 
inappropriate means to prevent the risk of nutrition-related chronic diseases (Olson 
RE, 1995; Joint Working Group of the Canadian Paediatric Society and Health 
Canada, 1995). It is believed that adequate energy and nutrients, which ensure 
adequate growth and development, should always remain as the most important 
consideration in child nutrition and that certain foods should not be restricted prior to 
the cessation oflinear growth because of their fat content (Joint Working Group of the 
Canadian Paediatric Society and Health Canada, 1995; Gutin B and Manos TM, 
1993). The reason for such beliefs is that diet restriction may cause inappropriate 
food substitutions, such as simple carbohydrate for fat, and inadequate nutrient 
intakes, such as vitamin E，thiamin, riboflavin, niacin, pyridoxine, folacin，vitamin 
Bi2, and iron Q>Jicklas TA et al., 1992). In the light of the above, children need only 
modest dietary changes to produce a more healthful diet, and drastic changes are not 
warranted (Kimm SYS et al.，1990). 
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Moreover, a recent report from the US Department of Health and Human Services 
(1996) indicates that theories and models ofbehavioural and social science should be 
given more attention in the investigation of the determinants of physical activity 
among children and adolescents. That report also states that factors that influence 
physical activity among adults are also determinants of physical activity among 
children and adolescents, since older children's intention to engage in physical 
activity as well as their perceptions of their ability to engage in such activity (i.e. self-
efflcacy and perceived competence) are positively related to their participation in 
physical activity. Finally, social influences, such as parental and peer participation in 
and support for physically active playing, as well as exercise enjoyment and positive 
attitudes towards physical education, play critical roles when children are young (US 
Department ofHealth and Human Services, 1996). 
1.5 Study Purpose and Objectives 
This purpose of this study is to investigate some modifiable risk factors that may be 
the cause of the existing positive energy balance among Hong Kong primary 
schoolchildren. It focuses primarily on energy intake and energy expenditure as well 
as parental care. The objectives of this study include: 
1. To ascertain the anthropometric measurements in a group of Hong Kong 
primary 4 to 6 students 
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2. To describe the dietary and physical activity habits of the children of the same 
gender and age as well as some parental diet and other health-related childcare 
practices 
3. To examine the overall lifestyle determinants of the children's nutritional 
status from variables representing each of the following concepts: children's 
energy requirement, dietary intakes and habits, total energy expenditure and 
TV viewing habits, as well as their parents' support 
4. To investigate the relationship between parents' education level and some of 
their health care practices 
5. To generate data which can serve as a basis for future nutrition information to 
be disseminated by nutrition educators to childcare-givers and children and 
also as a basis for development of a child nutrition policy in Hong Kong 
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Chapter Two: Survey Design 
2.1 Sample Selection 
On the basis of informal indications of willingn,ess by school principak to host a 
survey, two local primary schools from Kowloon were chosen for this cross-sectional 
study. Formal permission to conduct this child health study on primary 4 to 6 
students during late June and early July of 1997 was then sought and obtained to 
survey the moming and aftemoon schoolchildren in one school (School 1) and the 
aftemoon schoolchildren in another school (School 2). 
2.2 Survey Methods 
2.2.1 Anthropometric Measurements 
The subjects' weight (kg) and height (cm) measurements were taken in stocking feet 
wearing their light physical education uniforms. Weight was measured using an 
electronic beam balance (Health o meter，Bridgeview, 111.)，calibrated to the nearest 
0.1 kg, while each subject stood with feet positioned together in the centre of the 
scale. Their height was measured using a measuring tape fixed to a vertical wall and 
taken to the nearest 0.1 cm. Subjects were required to stand with legs straight, feet 
together and without shoes, and with their eyes looking straight ahead to the opposite 
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wall, while their shoulder blades, buttocks, and heels were touching the wall behind 
them, and their arms hanging naturally on either side oftheir body. 
2.2.2 Questionnaire 
Questionnaire Development and Pre-testing 
The assessments of children's energy expenditure (FAOAVHOyXJNU Expert 
Consultation, 1985), energy and protein requirements OFAOAVHOAJNU Expert 
Consultation, 1985; Torun B et al., 1996)，and diet (Thompson FE and Byers T，1994) 
as well as the eating and exercise habits of pre-and primary schoolchildren in Hong 
Kong (Guldan GS et al.，1994) were reviewed prior to the development of the self-
administered questionnaire used in this study. The resulting questionnaire (Appendix 
2a for the original English version; Appendix 2b for the actual Chinese version used) 
consisted of a one-day physical activity recall or record, two dietary assessments, 
nineteen health-related questions, and questions on some sociodemographic 
information. The dietary assessments included a 24-hour recall and a non-quantitative 
food frequency questionnaire. Most forms of assessment and questions required a 
consensus recall with both children and caregivers participating，as this method has 
been shown to provide greater degree of validity than if the recall were done alone by 
either children or caregivers individually (Eck LH et al.，1989). The questionnaire 
also underwent several rounds of pre-testing and revision. 
In the initial visit to each of the schools, primary 4 to 6 students were asked to take 
home introductory letters explaining the goals of the study (Appendix 3a and 3b)， 
informed consent forms (Appendix 4a and 4b), and the questionnaires to their 
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parents/guardians. They were also given a 40-minute briefmg on how to complete the 
take-home questionnaires with their caregivers. For use in the 24-hour recall 
assessment，food models and standard household measures (medium-size bowl， 
soupspoon, and teaspoon) (Appendix 5) were used for the teaching of quantifying 
food amounts eaten in common household measurements. These materials were again 
put to use along with catalogues of pictures of individual food portions (Appendix 6) 
and rulers when the 24-hour recalls were reviewed with the students upon their return 
two days later. Unclear responses that were not clarified by the students on the 
interview day were followed-up in one or more telephone interviews with parents 
during the days or evenings immediately following the survey. 
Dietary Questionnaires 
Dietary assessment was carried out using two methods: a 24-hour recall and a 72-item 
food frequency questionnaire. The food frequency questionnaire contained 64 items 
of both traditional and non-traditional Chinese food items that were most commonly 
consumed by local Chinese children, based on a previous unpublished local survey 
(Guldan. GS et aL, 1994). Additional items could be added by the parents/guardians 
in the spaces left blank. In the 24-hour recall, the respondents were requested to 
recall all foods and beverages (excluding plain water) consumed on that day from 
getting up until going to bed, so that data assessed would fall only on a weekday. A 
consensus recall of intake by both children with parents/guardians was requested. 
Physical Activities Questionnaire 
The questionnaire for the assessment of children's physical activities was developed 
to evaluate an average day's energy expenditure from all physical activities to cover 
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household tasks, social activities, as well as recreational activities (FAOAVHOAJNU 
Expert Consultation, 1985). It was designed to estimate the "gross" level of energy 
expenditure from all aspects of activities, including mode, duration, intensity, and 
frequency throughout a schoolday. A consensus recall of physical activities by both 
children with parents/guardians was also requested. 
Health Questionnaire 
The 19-question health questionnaire included various questions on food preparation 
methods, children's dietary habits, parents' reading of food labels, children's food 
preferences, parents' health interest and awareness, children's leisure habits, and 
household food purchases. Additionally, the educational levels of both fathers and 
mothers of the subjects were asked. 
2.3 Data Analysis 
2.3.1 Anthropometric Measurements 
The children's weight (kg) and height (cm) measurements were used to assess 
nutritional status. Obesity was defmed as body weight 20% or more above median 
weight for height, with the 1993 Hong Kong references being the basis of this median 
weight. This criterion corresponds to a stated local definition of child obesity in "A 
Simple Guide to Childhood Growth and Nutrition Assessment" 0-eung SSF, 1995d), 
which served as the basis for cross-sectional estimates of the prevalence of obesity for 




The nutrient composition of the subjects' 24-hour recall was estimated using the 
Nutritionist IV Diet Analysis software program (First Data Bank, San Bruno, Ca.) 
with about 500 local food items added to the database. Kilocalories, protein, 
carbohydrate, fat, saturated fat, polyunsaturated fat, cholesterol，vitamin A, C, and E, 
as well as iron, calcium, and dietary fibre content were analyzed for each ofthe meals 
and the sum ofthe day's snacks eaten. Breakfast, lunch, and dinner were defmed as 
any food or beverage items consumed within a half-hour, one-hour, and one-hour, 
respectively, ofeach ofthe three meals. Snacks were defmed as any food or beverage 
items consumed outside of mealtimes and were classified as either nutritious (<10 g 
fat/sugar per 100 g) or non-nutritious (> 10 g fat^ sugar per 100 g). The resulting 
intakes were compared to the Peoples' Republic of China (PRC) (Chinese Nutrition 
Society, 1989) and Taiwan ^Department ofHealth，1993) recommended daily nutrient 
aUowances for one day for this age group. 
Cooking oil estimations were included in the data analysis for all foods listed in Table 
2.1, depending on the food preparation methods and quantity consumed, following the 
method used in the Hong Kong Adult Dietary Survey 1995 (Leung SSF et al.，1997). 
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Table 2.1 Estimation of oil consumed (tablespoon) together with food prepared 
Foods Oil estimated (Tablespoon)  
Butter spread for 50 g bread 0.5 
200gfriednoodles 0.5 
100 g boiled vegetables with oil added 0.2 
100 g stir-fried vegetables 0.5 
100 g steamed fish, without sauce 0.3 
100 g steamed fish, with sauce 0.5 
lOOgfriedfish 0.8 
50 g stir-fried meat 0.5 
50 g deep-fried meat 1.5 
240 mL soup 03  
For all peculiar data from the 24-hour recall and food frequency questionnaires, the 
dietary pattern was crossed-checked by examining the consistency of the reported 
food intakes and by checking back with telephone inquiries to the caregivers. 
Physical Activities Questionnaire 
From the children's one-weekday physical activities recall, each activity was 
classified into one offlve levels of energy expenditure: sleep, sedentary or very light, 
light, moderate, or vigorous, according to their intensity of physical effort, as listed in 
Table 2.2. This classification system was developed from and modified for this group 
of young children from a scheme described in the FAO/WHO/UNU Expert 
Consultation (1985). 
Table 2.2 Children's activities classified according to their levels of energy 
expenditure 
Intensity category Definition andA>r examples of activities  
Sleep Sleeping or napping 
Sedentary or very light Sitting activities, e.g. eating, studying, watching TV 
Light Literaiittent movement of muscles, e.g. washing, dressing, 
short periods of standing, slow waUdng 
Moderate Movement of large muscles at least as vigorous as waUdng, 
e.g. brisk waUdng, playing volleyball, swimming 
Vigorous Vigorous sustained movements oflarge muscles, e.g.  
playing basketball, playing football  
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The purpose of the classification of activities according to their levels of energy 
expenditure was to facilitate the estimation of the level of total daily energy 
expenditure of children with different lifestyles and the assignment of energy cost, as 
shown in Table 2.3. The energy cost of sleep was assumed to equal basal metaboHc 
rate (BMR) that is dependent upon body weight and age, but not upon surface area, 
height, and body mass index 03MI). Those of other activities that were over and 
above the BMR were expressed as multiples of BMR per hour. Factors indicated 
covered the energy cost of increased muscle tone, TEE, and TEF fFAOAVHOAJNU 
Expert Consultation, 1985). 
Table 2.3 Basal metabolic rate units 
hitensity of physical effort Boys Girls  
Sleep BMR BMR 
Sedentary or very light 1.6 BMR 1.5 BMR 
Light activity 1.6 BMR 1.5 BMR 
Moderate activity 2.5 BMR 2.2 BMR 
High activity 6.0 BMR 6.0 BMR 
The 1985 FAOAVHOAJNU E>q)ert Consultation equations，shown in Table 2.4， 
permitted the calculation of the BMR per day of children. These equations took into 
account gender, age, and body weight. Only equations for children between the ages 
of 10 and 12 years were used in this study, because equations for children below the 
age of 10 years have not been used in practice. Values obtained from the equations 
represented the BMR per day and were later divided by 24, so that the estimated 
energy cost of each level of energy expenditure could be calcubted Qyy multiplying 
the predicted BMR per hour together with its corresponding factor for each gender 
and age group and the reported time allocation). The actual weight of each child was 
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used in the calculation, as weight is the best predictor of basal metaboUc rates 
OFAOAVHO/UNU Expert Consultation, 1985). 
Table 2.4 Equations for predicting 10 to 12-year-olds' basal metabolic rate per 
day from body weight (W) of males and females 
l e n d e r kcaL^ day 
Males 17.5W + 651 
Females 12.2W + 746  
To account for growth in children, an additional 5 kcal (21 kJ) per g was allowed for 
average daily cost ofweight gain. This corresponded to about 3% ofthe daily energy 
requirement at ages 10 and 11 and about 2% at age 12 (Torun B et al.，1996). The 
total daily energy expenditure values of the children were thus derived from adding 
the energy costs of sleep, sedentary or very light, light, moderate, and vigorous 
activities as well as the energy cost ofgrowth. These total daily energy expenditure 
values ofthe children, ages 10 to 12, then allowed the comparison of children's gross 
energy output per 24 hours with their energy intakes from the 24-hour recaU. Table 
2.5 shows an example of the calculation used to derive energy expenditure in a 10-
year-old girl and the BMR units used to assess the gross energy cost. 
Table 2.5 Example ofthe calculation used to derive energy expenditure in a 10-
year-old girl in an industrialized country O>ody weight = 33.8 kg) (FAOAVHO/UNU 
Expert Consultation, 1985) 
Activities Hours ^ ^ 
Sleepatl.OxBMR* 9 435 1 820 
Schoolatl.5xBMR 4 290 1210 
Lightactivityatl.5xBMR 4 290 1210 
Moderate activity at 2.2 x BMR 6.5 690 2 890 
High activity at 6.0 x BMR 0.5 145 610 
Total expenditure 1 850 7 740 
Growth 65 270 
Total requirement per 24 hours 1 915 8 010 
• BMR estimated to be 1 160 kcaVday (4 850 kJ/day) 
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Health Questionnaire 
Parents' health behaviour variables were examined by assessing their responses to the 
statements in the self-administered questionnaire. The variables removal of visible 
fat, reading of food labels, reading of child health information, giving of child 
supplements/tonics, and fmding time to actively play outdoors with child, were 
included in the survey. Statements (with coding scheme) representing each variable 
can be found in Appendix 7. All statements had a 4-option ordinal scale response 
format with points ranging from 0 to 3. Responses for the first three statements were 
summed to form a 10-point health behaviour score ^ffiS), ranging from 0 to 9. The 
fourth statement regarding the giving of child supplements/tonics was reverse coded. 
This and the last statement resulted in two 4-option questions, ranging from 0 to 3, 
representing the giving of child supplementsAonics and finding time to actively play 
outdoors with child. The relationships between the three variables were examined as 
well as their relationships with parents' educational levels, their other health 
behaviours and child health interests/awareness, as well as with children's dietary and 
physical activity behaviours. 
2.3.3 Statistical Data 
Data collected were checked for completeness prior to coding, data entry, and data 
verification in a PC-compatible computer with SPSS Data Entry software. Statistical 
Package for Social Sciences 7.5 software program for Windows (SPSS Inc., Chicago, 
111.) was used for all later statistical analyses. First, frequencies and means were run 
and calculated. Then, chi-square tests of association were calculated between 
nominal andAw ordinal variables; t-tests were calculated to test for differences in 
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means of ratio variables; and Spearman's riio correlations and Pearson's correlations 
were calculated between ordinal and ratio variables as well as two ratio variables, 
respectively. 
Data analysis for most aspects was performed for the children between 9 and 12 years 
ofage only, h i the calculation ofchildren's energy requirements and energy intakes, 
only those between 10 and 12 years of age with estimated energy expenditure and 
those between 9 and 12 years ofage with typical diets were taken into consideration. 
This was because the calculation of the energy requirements at only 10 years of age 
and above can be based on the estimates of energy expenditure built up by the 
factorial method ^^AOAVHCVUNU Expert Consultation, 1985). 
2.4 Ethics 
The study received approval from the Ethics Committee ofThe Chinese University of 
Hong Kong. 
2.5 Summary of Sample and Methods Design 
Table 2.6 summarizes the data collected, methods used, and respondents participating 
in the survey. The table shows that in certain specific sections of the questionnaire, 
either children alone, children with parents/guardians, or parents alone were requested 
to provide the information required. 
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Table 2.6 Summary of the areas of data collected, methods used, and respondents 
participated 
Data required Data collection methods Respondents  
Children's adiposity level Anthropometric School children 
measurements: weight and 
height 
Children's dietary intakes 1. 24-hourrecaU 1. Schoolchildrenwith 
and habits parents/guardians 
2. Food frequency 2. School children with 
questionnaire parents/guardians 
3. Health questionnaire 3. School children with 
parents/guardians 
Children's energy One-day physical School children with 
requirements and activity recall parents/guardians 
expenditure 
Children's television 1. Health questionnaire 1. School children with 
viewing habits parents/guardians 
2. One-day physical 2. School children with 
activity recall parents/guardians 
Family care Health questionnaire Parents/guardians 
Demographic information Health questionnaire Parents/guardians  
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Chapter Three: Results 
3.1 Sample and Response Rate 
Table 3.1 shows the breakdown of the surveyed primary 4 to 6 students by school and 
session. Of the total 1,134 students eligible for the study, only 1,042 attended the 
initial briefmg held at their schools and 869 returned with completed questionnaires to 
participate in the study two days after the briefmg. Reasons for the limited attendance 
and participation were mainly time conflict with other school programs as well as 
constraints ofthe school time schedule. The actual response rate was 76.6%. 
Table 3.1 Breakdown of the sample by school and session 
School (session) Respondents 
~~~Number eligible Number Response rate (%)~~ 
participating  
School 1 (AM) 429 342 ^ 
School 1 (PM) 429 264 61.5 
School 2 (PM only) 276 263 95.3 
Total 1 134 m 7 ^  
Table 3.2 shows the gender and age breakdowns of the sample, which consisted ofan 
equal proportion of male and female subjects. The subjects' ages ranged from 8 to 16 
years, but 94.5% (n=821) of them were between 9 and 12 years of age. Most analyses 
were conducted for the 9 to 12 year-old subjects only. Analyses of the physical 
activity data, 24-hour recall and food fi:equency data, health data, and anthropometric 
measurements were performed on the 812，796, 791, 868, and 787 respondents, 
respectively, who had complete sets of data in those areas. 
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Table 3.2 Breakdown of the sample by gender and age 
Age (y) Number (%) of respondents 
Males Females Total 
^ TW) W ) U 0 3 ) 
9 48(11.1) 58 (13.2) 106(12.2) 
10 122 (28.3) 127 (29.0) 249 (28.7) 
11 139 (32.3) 156 (35.6) 295 (33.9) 
12 97 (22.5) 74(16.9) 171 (19.7) 
13 16(3.7) 13(3.0) 29(3.3) 
14 6(1.4) 6(1.4) 12(1.4) 
15 1 (0.2) 3 (0.7) 4(0.5) 
16 1 (0.2) 1(0.2) 2(0.2) 
Total 431 (49.6) 438 (50.4) 869 (100.0) 
3.2 Characteristics of the Sample 
3.2.1 Anthropometric Measurements and Nutrit ional Status 
The distribution ofthe mean weight and height measurements of the 787 respondents, 
ages 9 to 12 years, with these measurements is shown in Table 3.3. The weights and 
heights of boys and girls of the same ages from the two schools did not differ. 
Obesity was defined as weight in excess of 120% of the median weight for a given 
height, using Hong Kong references (Leung SSF, 1995b). The overall prevalence of 
obesity in the sample was 22.8% for the boys and 10.2% for the girls, but it varied 
among gender and age groups (Table 3.3). Among the males, the highest obesity rate 
(24.4%) was found among the 11-year-olds. Among the females, the obesity rate 
increased with age, with the obesity rate among the 12-year-olds (13.9%) double that 
ofthe 9-year-olds (6.9%) (Figure 3.1). 
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Table 3.3 Mean±SD weight (kg), height (cm), and obesity rate (%) by gender 
and age 
n Weight (kg) Height (cm) Obesity rate ( W ~ 
Males 
9 48 33.1±8.4 139.2±5.8 22.3±42.5 
10 117 35.4±9.0 140.7土6.1 21.4±41.3 
11 131 39.7±9.4 147.7±8.2 24.4±43.1 
12 96 43.7±11.4 152.6土8.4 22.9±42.3 
Total 392 
Females 
9 58 30.0±5.9 136.9±7.1 6.9±25.6 
10 120 34.3土7.7 142.9±7.7 9.1土29.0 
11 145 38.6土7.9 148.2±6.7 11.0±31.4 
12 72 42.0±8.0 152.4±5.8 13.9±34.8 
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Figure 3.1 Prevalence (%) of childhood obesity by gender and age 
3.2.2 Dietary Intake and Habits 
Energy and Nutrient Intakes 
The mean energy and nutrient intakes as well as other dietary components for the 9 to 
12-year-old boys and girls are listed separately in Table 3.4. Intakes by individual 
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gender and age group may be found in Appendices 8A and 8B. In each gender/age 
subgroup, the mean total energy and protein consumption exceeded both the PRC 
(Chinese Nutrition Society, 1989) and Taiwan (Department of Health, 1993) 
recommended daily allowances (Table 3.5a and 3.5b). In addition to the more than 
optimal energy and protein intakes, more than adequate vitamins A and C plus iron 
intakes were seen for these subgroups as well (Table 3.5a and 3.5b). The only 
nutrient intakes studied that were below the PRC and Taiwan recommended levels 
were vitamin E and calcium (Table 3.5a and 3.5b), with the vitamin E intake level 
appearing more adequate than that of calcium. Besides being inadequate, calcium 
consumption was highest at age 9 and decreased by at least 10% after that in both 
gender groups (Figure 3.2). 
Table 3.4 Mean+SD intakes of energy, nutrients, and other dietary components 
of males and females, aged 9 to 12 years 
“Dietary components Males (n=389) Females (n=407) 
Calories (kcal) 2 321.4±772.5 2 210.4±755.2 
Protein (g) 93.7±43.5 87.5±42.2 
Carbohydrate (g) 304.1±108.1 279.6±105.0 
Fat (g) 83.9±44.5 84.8土46.7 
Saturated fat (g) 21.0±13.4 20.2±13.4 
Polyunsaturated fat (g) 16.5+9.6 16.7±11.7 
Vitamin A (RE) 1 015.5±1072.8 992.3±973.4 
Vitamin E (mg) 9.2±37.6 7.6±7.3 
Vitamin C (mg) 146.2±112.5 159.3±113.5 
Calcium (mg) 503.7±285.2 517.3±273.9 
Iron (mg) 15.8±10.9 14.5±9.5 
Fibre (g) 7.6±8.7 7.6±58.9 
Cholesterol (mg) 310.9±215.4 271.8±198.5 
P/S ratio 0.9j0.5 1.0土0.5  
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Table 3.5a Percentages (%) of PRC and Taiwan recommended daily allowances 
of males by age for selected energy and nutrients 
Dietary Percent adequacy (%) “ 
components of ^ 10 y 11 y 12 y  
males PRC Taiwan PRC Taiwan PRC Taiwan PRC Taiwan “ 
Calories u ^ ~ ~ T K 5 ~ ~ m 8 ~ ~ f O M ~ ~ m 4 ~ ~ Y Y z o ~ ~ ~ 1 ^ ~ ~ m T " 
Protein 133.7 217.2 126.1 176.6 139.8 195.8 139.8 196.1 
Vi taminA 164.9 247.4 118.8 162.0 137.7 187.7 137.7 188.7 
Vi taminE 137.7 120.5 93.9 65.7 164.4 131.5 164.4 68.8 
Vitamin C 411.0 411.0 260.1 260.5 284.1 284.1 284.1 305.3 
Calcium 70.9 94.5 46.5 66.4 49.3 70.4 49.3 76.6 
Iron 174.0 174.0 116.5 93.2 139.9 111.9 139.9 106.3 
Table 3.5b Percentages (%) of PRC and Taiwan recommended daily allowances 
of females by age for selected energy and nutrients 
Dietary Percent adequacy (%) 
components of ^ 10 y 11 y 12 y 
females PRC Taiwan PRC Taiwan PRC Taiwan PRC Taiwan 
Calories Y W j S ~ ~ l 3 ^ " " n 0 3 ~ ~ ^ 5 1 ~ ~ ~ l 0 ^ ~ ~ m O ~ ~ 1 0 2 . 2 107.1 
Protein 135.4 220.1 140.8 183.0 122.6 171.6 111.8 167.7 
Vitamin A 129.9 216.6 123.1 167.9 133.1 181.5 148.0 201.8 
VitaminE 130.5 114.2 100.0 71.3 92.7 74.2 91.8 73.4 
Vitamin C 363.5 363.5 319.9 320.1 314.3 314.3 318.5 318.5 
Calcium 70.2 93.7 58.3 78.8 49.0 69.8 48.7 69.2 
Iron 137.5 137.5 131.0 104.8 112.4 90.0 127.9 102.3 
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Figure 3.2 Mean calcium intakes (mg/day) of children by gender and age 
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In order to determine whether or not the sampled children were meeting some of the 
"population nutrient goals" (WHO Study Group on Diet, Nutrition, and Prevention of 
Noncommunicable Diseases, 1990) (Appendix 9), the energy contributions from each 
of the macronutrients for the males and females as well as 9 to 12-year-old males and 
females were first calculated and then compared with the goals. The energy 
contributions from protein, carbohydrate, as well as saturated and polyunsaturated fats 
of the boys were the same as those of the girls. Statistical difference between the two 
genders was observed only for total fat, in which energy from fat made up 31.7% of 
the total energy for the boys and 33.7% ofthe total for the girls (t=2.802; P=0.005) 
(Table 3.6) with no other macronutrient contribution differences by gender, age, or 
school found. 
Within the same gender groups, differences in energy contributions from 
carbohydrate and fat were seen among the 12-year-old males and females from the 
different schools. The boys from School 1 had significantly less energy contribution 
from carbohydrate (52.6% vs. 58.4%; t=2.081, P=0.040), but more energy 
contribution from fat (32.8% vs. 27.4%; t=2.386; P=0.019) than their counterparts 
from School 2. Similarly, the girls from School 1 had significantly less energy 
contribution from carbohydrate (50.0% vs. 56.6%; t=2.390; P=0.019), but more 
energy contribution from fat (36.4% vs. 29.4%; t=2.972, P=0.004) than their 
counterparts from School 2. 
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Table 3.6 Mean+SD energy contributions from macronutrients (%)，P/S ratio, 
cholesterol (mg), and fibre (g) intakes of males and females 
^ e t a r y components Males Females Significance 
Protein (%) 16.1±4.7 15.8±4.8 WS 
Carbohydrate (%) 53.4±11.4 51.9±12.0 N/S 
Fat (%) 31.7±9.8 33.7±10.1 t=2.802; P=0.005 
Saturated (%) 8.1土4.3 8.2±5.4 N/S 
Polyunsaturated (%) 6.5±4.1 6.8土4.8 N/S 
P/S ratio 0.9±0.5 1.0±0.5 N/S 
Cholesterol (mg) 310.9±215.4 271.8±198.5 t=2.668; P=0.008 
Fibre (g) 7.6j5.9 7.6j5.9 ^  
With respect to the energy contributions from saturated and polyunsaturated fat 
intakes, both males and females consumed amounts that were within the limits set by 
the WHO Study Group on Diet, Nutrition, and Prevention of Noncommunicable 
Diseases (1990). Their saturated fat intake was <10% and polyunsaturated fat was 
<7% of their total energy intake (Table 3.6). No differences in these fat intakes by 
gender, age, or school were found, except for saturated fat differences between the 12-
year-old females by school. In this instance, the girls of School 1 had significantly 
more saturated fat intake than those of School 2 (9.0% vs. 5.9%; t=3.024, P=0.003), 
while their polyunsaturated fat intake was the same as their counterparts. 
Consequently, the 12-year-old girls of School 1 had a significantly lower P/S ratio 
than those of School 2 (0.8 vs. 1.2; t=3.351, P=0.001). Besides the 12-year-old girls 
of School 1 having a lower P/S ratio than those of School 2, the 10-year-old boys of 
School 1 also had a lower P/S ratio than those of School 2 (0.8 vs. 1.1; t=2.929, 
P=0.004). Overall, the males and females of School 1 possessed significantly lower 
P/S ratios (both 0.9) than those males (1.0) and females (1.1) of School 2 (t=3.207, 
P=0.001; t=3.084, P=0.002, respectively). 
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The intakes ofvitamins A, E，and C as well as calcium and iron in boys and girls were 
also compared. While these nutrient intakes between the males and females overall 
were the same, intakes between some of the gender/age subgroups varied. Among the 
10-year-olds, vitamin C (130.3 mg vs. 160.0 mg; t=2.103, P=0.037) and calcium 
(464.6 mg vs. 551.0 mg; t=2.544, P=0.012) intakes of the males were less than those 
of the females。Among the 11-year-olds, iron intake of the males was found to be 
more than that o f the females (16.8 mg vs. 13.5 mg; t=2.678, P=0.008). Between 
schools, only calcium intake was found to be greater in the girls of School 1 as 
compared to those in School 2 (540.7 mg vs. 457.2 mg; t=2.785, P=0.006). Also 
between schools, calcium intake was found to be greater in the 12-year-old girls of 
School 1 as compared to their counterparts in School 2 (548.5 mg vs. 389.8 mg; 
t=2.333; P=0.022, respectively). 
Somewhat more than half of both boys (56.8%) and girls (62.9%) were found to have 
dietary cholesterol intakes that were 300 mg or less. Their mean total dietary 
cholesterol intakes were 310.9 mg and 271.7 mg, respectively, with the boys having a 
significantly higher consumption than the girls (t=2.668; P=0.008) (Table 3.6). 
Dietary cholesterol intakes for the 11-year-old boys and girls were respectively 333.7 
mg and 261.4 mg, again with the boys having a significantly higher consumption than 
the girls (t=2.797; P=0.006). No other differences in cholesterol intakes by gender, 
age, or school were found. 
The mean dietary fibre intakes of the males and females were 7.6 g (Table 3.6). 
Unlike the other dietary components, only total dietary fibre intakes did not differ by 
gender, age, or school. However, similar to children's calcium intake, it decreased 
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somewhat (23.3%) from the age of 9 years to the age of 12 years (Appendix 8a and 
8b). 
The mean energy proportion from protein, carbohydrate, and fat as well as the fibre 
intake ofthese Hong Kong children did not approximate the 1990 WHO "population 
nutrient goals" of 10-15%, 55-75%, 15-30%, and 16-24 g, respectively, for over half 
of the children surveyed. Table 3.7 presents the proportion of the study population 
meeting each of the recommended ranges for these four dietary components. The 
limits set for the average population intakes were according to those set by the WHO 
Study Group on Diet, Nutrition, and Prevention of Noncommunicable Diseases 
(1990). As shown in the table, the majority of the children were not consuming a 
prudent diet. Over half were obtaining excess protein and fat, and lower than 
recommended amounts of carbohydrate and fibre. 
Table 3.7 Proportions (%) of the study population meeting the "recommended 
population nutrient goals" with respect to energy contribution from macronutrients 
and fibre intakes 
Dietary components Intake range Proportion (%) of study 
(* recommended) population  
Total protein (%) ^T5 ^ 
10-15* 37.1 
>15 54.9 
Total carbohydrate (%) <55 56.9 
55-75* 39.9 
>75 3.1 
Total fat (%) <15 3.5 
15-30* 37.6 
>30 58.9 
Dietary fibre (g) <16 90.6 
16-24* 7.2 
^ 2.3 
*Source: WHO~~Study~~Group~~on Diet,~~Nutrition,~~and Prevention~of 
Noncommunicable Diseases, 1990 
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Table 3.8 shows the total energy contributions of individual meals and snacks. In 
general, the children were obtaining approximately 40% of their days' energy from 
dinner, 30% from lunch, and about 15% each from breakfast and snacks. The boys 
had a significantly lower proportion of energy contributed by snacks than the girls 
(13.2% vs. 16.8%; t=3.780, P<0.001). Among the gender/age subgroups, the 9-year-
old boys had a higher total energy contribution from lunch than the 9-year-old girls 
(33.1% vs. 27.6%; t=1.986, P=0.050) and the 10-year-old boys had a lower energy 
contribution from snacks than the 10-year-old girls (12.2% vs. 16.6%; t=2.667, 
P=0.008) (Appendix 12). However, the 11 and 12-year-old boys and girls did not 
show any difference in terms of total energy contribution at any meal. In addition, the 
comparison of the total energy contribution from individual meals by school session 
revealed that the energy contributions from lunch of the moming schoolchildren 
(31.4% vs. 28.8%; t=2.744; P=0.006) and the female moming school children (31.2% 
vs. 27.3%; t=2.910; P=0.006) were significantly higher than those of their aftemoon 
counterparts. 
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Table 3.8 Mean+SD energy contributions (%) to the day's total from 
macronutrients of males and females by meal 
Meals Males Females Significance 
Breakfast 
Protein (%) 15.8土13.1 15.1±12.7 N/S 
Carbohydrate (%) 15.2±12.3 14.2±1L5 N/S 
Fat(o/o) 18.1±16.4 15.4±13.3 t=2.567; P=0.010 
% oftotal energy 15.8±11.4 14.5土10.1 N/S 
Lunch 
Protein (%) 30.1±15.8 29.3土16.3 N/S 
Carbohydrate (%) 31.5±13.8 29.6土14.6 N/S 
Fat (%) 29.0±17.7 27.9±18.4 N/S 
% oftotal energy 30.7±12.7 29.R13.6 N/S 
Dinner 
Protein (%) 46.4±17.6 45.4±17.3 N/S 
Carbohydrate (%) 37.2±13.9 35.3±14.8 N/S 
Fat(o/o) 40.8±19.9 42.0±19.9 N/S 
% oftotal energy 40.2+13.4 39.6±13.6 N/S 
Snacks 
Protein (%) 7.7±10.3 10.2±12.2 t=3.062;P=0.002 
Carbohydrate (%) 16.2±14.4 20.9±16.7 t=4.275;P<0.001 
Fat(o/o) 12.1±15.1 14.7±15.6 t=2.387; P=0.017 
% oftotal energy 13.2±12.7 16.8±14.1 t=3.780; P<Q.Q01 
The only gender differences found among the macronutrient contributions by meal 
were that the boys showed a greater energy contribution from fat at breakfast than the 
girls (18.1% vs. 15.4%; t=2.567, P=0.010), while snacks also differed in energy and 
macronutrient contribution, as shown in Table 3.8. Among the gender/age subgroups 
(Appendix 10), the 10-year-old boys had a lower energy contribution from 
carbohydrate at snacks than the 10-year-old girls (15.7% vs. 21.1 %; t=2.653, 
P=0.009). Among the 11-year-old children, the boys had a lower energy contribution 
from protein at snacks than the girls (7.1% vs. 9.7%; t=1.994, P=0.047). Among the 
12-year-old children, the boys had a higher energy contribution from carbohydrate at 
lunch (33.6% vs. 28.5%; t=2.344, P=0.020), but a lower energy contribution from 
carbohydrate at snacks (15.9% vs. 22.1%; t=2.363, P=0.019) than the girls. 
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Variations in macronutrient energy contribution by different meals among both males 
and females who attended different school sessions at both schools were also studied. 
Both males and 11-year-old boys from the moming session at School 1 had a lower 
energy contribution from protein from snacks than the males from the aftemoon 
sessions at both Schools 1 and 2 (6.1% vs. 8.6%; t=2.313, P=0.021 and 4.7% vs. 
8.4%; t=2.275, P=0.025, respectively). As for their counterparts, the females of the 
moming session at School 1 had greater energy contributions from protein (31.8% vs. 
27.2%; t=2.869, P=0.004) and fat (30.4% vs. 25.8%; t=2.540, P=0.011) at lunch, but 
lower energy contributions from fat at dinner (39.9% vs. 43.8%; t=1.964, P=0.005) 
and carbohydrate from snacks (22.4% vs. 19.1%; t=L991, P=0.047) than the females 
ofthe aftemoon sessions of School 1 and School 2. In addition，the 11 and 12-year-
old girls of the moming session at School 1 had lower energy contribution from 
protein at breakfast (8.4% vs. 14.8%; t=2.481, P=0.014) and at lunch (12.6% vs. 
14.5%; t=2.013, P=0.048) than the 11 and 12-year-old girls of aftemoon sessions at 
School 1 and School 2. These gender, age, and school differences, as well as some 
mentioned earlier, neither great nor forming a consistent pattem, were considered to 
be random variation arising from the one day of dietary data. 
Breakfast Consumption Pattern 
The children's breakfast eating habit on the day of the survey was examined. Those 
who were considered to be breakfast-skippers were those who had consumed less than 
100 kcal at breakfast, while those considered to be breakfast-eaters were those who 
had consumed 100 kcal or more at breakfast, as defined by De Henauw S et al. 
(1997). About one-sixth ofthe boys and girls (15.4% and 16.7%, respectively) did 
not eat breakfast, while the majority ofthe children (84.6% and 83.3%, respectively) 
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did consume this meal, with the breakfast consumption pattem not differing by 
gender. In studying the association of age with breakfast consumption, tests of 
association indicated that the percentage of all children (x^=15.515; P=0.001) (Table 
3.9) and males (x^=9.106; P=0.028) (Appendix 11) not eating breakfast increased 
dramatically after the age of 9 years. Figure 3.3 illustrates a large and then a gradual 
increase in the percentage of breakfast-skippers after the age of 9 years in the 
surveyed children. 
Other tests found associations between the breakfast-skipping and school session 
attended (moming or afternoon) in the children (10.4% skipping breakfast among the 
moming schoolchildren vs. 20.0% doing so among the aftemoon schoolchildren; 
X^=13.065; P<0.001), school session attended in the females (9.6% among the 
moming schoolchildren vs. 22.7% among the aftemoon schoolchildren; x^=12.468; 
P<0.001), and school session attended in the 10-year-old girls (10% among the 
^ 
moming schoolgirls vs. 25.0% among the aftemoon schoolgirls; % =4.774; P=0.029). 
In all these associations, the moming schoolchildren of School 1 showed lower 
breakfast-skipping rates than the aftemoon schoolchildren from both schools. 
Table 3.9 Children's breakfast consumption pattem by age 
Breakfast Age (y) Total 
consumption 9 10 11 12 
~ ^ 5 ^ 5 ^ 36 (15%) 49 (17%) 38 (22%) 128 (16%)~~ 
Yes 99 (95%) 205 (85%) 233 (83%) 131 (78%) 668(84%) 
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Figure 3.3 Children's breakfast skipping by age 
Snacking Habits 
According to the 24-hour recall records, 80.1% of these 9 to 12-year-olds snacked an 
average of 2.3x/day, while 19.9% did not snack at all. Those who had snacks 
consumed foods between meals, ate mostly between 1 and 4x/day, with 18.6% 
snacking lxMay, 20.2% 2x/day, 17.8% 3xMay, 10.9% 4xMay, and the remaining 
12.6% >4x/day. In general, the males snacked significantly less often than the 
females (2.0xAiay vs. 2.6xMay; t=4.118, P<0.001). However, the males at age 9 years 
only snacked as frequently as females of the same age, while the males at age 10，11, 
and 12 years snacked less frequently than their age-matched counterparts (2.1xMay 
vs. 2.6xMay; t=2.047, P=0.042; 1.9x/day vs. 2.6xAiay; t=2.854, P=0.005; 2.0x/day vs. 
2.7xMay; t=2.364, P=0.019, respectively). When comparing the total snacking 
frequency by gender, age, school, and school session, no other significant differences 
were found. Therefore, the school session attended by children was not associated 
with the frequency of snack consumption. 
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The children chose foods that were high in fat andA)r sugar content ("non-nutritious") 
more often than they chose those that were low in fat and/or sugar content 
("nutritious") as snacks, according to their 24-hour recall (Table 3.10). They 
consumed non-nutritious snacks (>10 g fat/sugar per 100 g) an average of 1.3x and 
snacks that were nutritious (<10 g fat/sugar per 100 g) only an average of 0.9x on the 
day surveyed. The children's preference for non-nutritious snacks over nutritious 
ones was supported by their parents' reports of children's diet-related behaviours. Of 
the 12.6% of children who snacked while watching television, 30.2% chose potato 
chips, 16.3% candies, 6.5% ice cream, and 6.5% chocolates. 
It might not be by coincidence that 12.7%, 9.8%, 6.0%, and 3.9% of the children 
asked their parents to purchase these same foods seen advertized on television, 
respectively (Table 3.10), as reported by their parents. Both the children's rates of 
snacking while viewing television (x^=17.520; P=0.004) and asking parents to buy 
advertized foods (x^=8.526; P=0.036) were significantly associated with gender, with 
the males exhibiting less of this behaviour than the females for both of these 
behaviours (Appendix 12-13). Furthermore, more than three-quarters of the children 
ate deep fried foods at a frequency of >lxy'week (40.7%) and 2-3x/month (35.3%), 
while only one-fifth of them ate these foods at a frequency of <Mmonth (21.5%) or 
never (2.5%), according to their parents. The frequency of eating deep fried foods 
was not associated with either gender or school in any tests. 
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Table 3.10 Frequently chosen snacks of 9 to 12-year-old children (%)，according 
to their 24-hour recall (a) and parental reports (b) 
Snack items frequently Percentage (%) of children 
chosen 24-hour recall on while viewing for asking parents 
day surveyed television to buy after 
(a) (b) viewing television 
advertizements 
(b) 
Carbonated beverages* 30.5 - -
French fries/potato 27.3 30.2 12.7 
chips/crisps* 
Fresh fruits 25.5 - -
Plain cakes^iscuits/ 12.5 - -
crackers 
Cream cakes^iscuits/ 9.8 - -
crackers* 
Ice-cream* 8.7 6.5 6.0 
Soy milb^soy drink 8.2 - -
Soup noodles 7.9 - -
White bread 6.6 - -
Candies* 6.5 16.3 9.8 
Chocolates* - ^ ^  
* Foods containing >10 g faty'sugar per 100g 
Frequency of Food Consumption 
Table 3.11 lists the twenty most frequently eaten foods of the 9 to 12-year-old 
children according to the food frequency data. From this table, it can be seen that the 
children appear to be keeping much to the traditional Chinese diet of white rice, 
vegetables, fruits, lean meat, and clear (Chinese-style) soups. White rice was found to 
be the children's most frequently consumed item and was eaten at least once daily by 
86.1% ofthem. Interestingly, white bread, eaten daily by 13.4% of the children, was 
more frequently consumed than noodles (4.1 to 4.8% eating daily) and stuffed buns 
(8.4% eating daily). Vegetables and fruits were eaten at least once daily by only 
69.3% and 54.4% of the children, respectively. Both deep-fried potatoes as well as 
pulses and soya bean products, eaten daily by about 5% of the children, lagged far 
behind the frequency figures for vegetables and fruits. 
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As for foods of animal origin, lean meat, followed by fried eggs, pork chops, cured 
meat, and hamburgers, were most frequently consumed by children on an at least 
weekly basis. Surprisingly, poultry and fish were not as frequently eaten by children 
as the other animal products just mentioned. These two latter items were consumed 
weekly by only 35.6% and 34.5% of the children, respectively. In fact, fish was 
reported as being disliked by 14.6% of the children, along with foods, such as bitter 
melon (13.5%) and vegetables (7.5%). Some of the Westem snack foods, such as 
carbonated beverages, candies, and ice cream, were eaten at least weekly by about 
halfofthe children and were more frequently eaten than dim sum (not listed) and soy 
milk/drink, which was consumed weekly by a majority ofthe children. 
Table 3.11 Twenty most frequently consumed foods of Hong Kong 9 to 12-year-
old children (%) from the food frequency questionnaire 
Food items frequently consumed Percentage (%) of children consuming items by 
consumption frequency  
daily weekly monthly never~~ 
White rice ^ T ^ ^ ^ ~ ~ ~ 
Soup noodles 4.8 48.4 42.7 4.2 
Instantnoodles 4.1 48.8 40.2 7.0 
White bread 13.3 48.4 29.8 8.4 
Stuffedbuns 8.4 41.3 33.4 16.9 
Plain cakes^iscuits/crackers 6.7 39.4 39.5 14.3 
Vegetables 69.3 27.1 2.5 1.0 
French fries/potato chips/crisps 5.2 51.0 38.4 5.4 
Pulses/beancurds/beancurdproducts 5.6 47.1 36.3 11.0 
Fresh fhuts 54.4 40.5 4.7 0.4 
Pork chops 2.1 51.6 43.2 3.0 
HanVluncheon meat^acon/sausages 5.8 48.4 40.6 5.2 
Lean meat 18.2 59.1 18.2 4.4 
Fried eggs 5.2 56.1 33.9 4.8 
Hamburgers 1.9 45.8 47.3 5.1 
Ice-cream 7.6 47.5 41.9 3.0 
Candies 10.6 52.6 31.2 5.6 
Clear (Chinese-style) soups 29.4 47.3 19.7 3.5 
Soy milky'soy drink 6.6 40.5 35.8 17.2 
Carbonated beverages 12.2 58.6 27.2 1.9 
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The associations between the children's daily consumption of white rice, white bread, 
vegetables, fruits, lean meat, candies, clear soups, and carbonated beverages and their 
macronutrient, micronutrient, and fibre intake adequacies according to the WHO 
recommended population nutrient goals and PRC recommended daily nutrient 
allowances were also examined. To do this, the children's food consumption from 
their food frequency data was first categorized as daily or less than daily and then 
compared by gender, age, and school Findings indicated that significant differences 
in the daily vegetable (66.0% vs. 72.5%; x^=3.927; P=0.048) and fruit (50.6% vs. 
58.0%; x^=4.267; P=0.039) consumption existed between the males and females with 
significantly fewer males than females consuming these foods frequently. Likewise, 
the comparison of daily vegetable (64.7% vs. 76.3%; x^=4.667; P=0.031) and fruit 
(47.4% vs. 61.8%; x^=6.006; P=0.014) consumption among the 11-year-old boys and 
11-year-old girls showed that significantly fewer boys than girls of this age ate these 
foods daily. This latter relationship was not seen at other ages. Additionally, a few 
findings that indicated differences in the daily food consumption between schools 
surveyed were significant, but they appeared to be of random occurrence with no 
specific pattern. 
Of the foods reported being consumed daily that were compared by gender, age, and 
school, only vegetables, fruits, and white rice were associated with children's 
micronutrient and fibre intakes on the day of the survey (Table 3.13). Significantly 
n 
more children who consumed vegetables (9.0% daily vs. 4.6% <daily; x^=7.140; 
P=0.028) and white rice daily (7.6% daily vs. 2.8% <daily; x^=8.902; P=0.012) were 
within the recommended intake range for dietary fibre (16-24 g) (WHO, 1990), when 
compared to those who consumed these foods less often. Significantly more of them 
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with daily vegetable consumption also met the PRC recommended intakes for vitamin 
A (50.9% daily vs. 40.9% <daily; x^=6.468; P=0.011), vitamin C (84.5% daily vs. 
74.1% <daily; x^=U.506; P<0.001), and iron (53.9% daily vs. 46.1% <daily; 
X^=3.941; P=0.04), than those with less frequent vegetable consumption. Similarly, a 
greater percentage of children reporting daily fruit consumption met the PRC 
recommended intakes for vitamin A (53.3% daily vs. 41.0% <daily; %^=U.605; 
P<0.001) and vitamin C (86.7% daily vs. 74.6% <daily; x^=18.367; P<0.001) on the 
day surveyed than their counterparts consuming fruits less frequently. 
Table 3.13 Proportions (%) ofthe study population meeting the WHO^ and PRC^ 
recommended nutrient goals by frequency of vegetable and fi:uit consumption 
Food items Nutrients Frequency of Mean nutrient Proportion (%) of 
consumption intake/day study population 
within 
recommendations 
Vegetables vitamin A^ dSIy 1059.2 RE* 5 ^ 
<daily 870.3 RE 40.6 
vitamin C^ daily 163.5mg** 84.5** 
<daily 129.8 mg 74.1 
fibre" daily 8.0 g** 9.0** 
<daily 6.6 g 4.6 
Fruits vitaminA^ daily 1064.1 RE* 53.3** 
<daily 911.9RE 41.0 
vitamin C^ daily 173.4 mg** 86.7** 
<daily 126.7 mg 7 ^  
^~~P<0.05; **~~P<0.01 — ^  
3.2.3 Physical Activities, Energy Consumption, and Energv Balance 
The children were inactive, with about 75% getting no moderate and vigorous 
activities, 90% getting no moderate activity, and 85% getting no vigorous activity on 
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the day surveyed. From the weekday assessment of the children's physical activity 
pattern, sleeping (performed by 100% of the children), eating dinner ^performed by 
98%), watching TV (97%), grooming (97%), eating lunch (94%), walking (84%), 
bathing (78%), doing homework (48%)，and snacking (38%) were found to be 
children's most common physical activities from the time they woke up in the 
moming to the time they went to sleep at night. 
As shown in Table 3.14，aside from sleep, which averaged 9.5 hr/day (43.0% ofthe 
total time), children's sedentary/very light and light activities took up an average of 
11.0 hr/day and 1.3 hr/day (87.3% and 10.3% of their waking hours), respectively。 
Moderate (such as swimming and playing badminton), and vigorous (jplaying 
basketball and playing football) activities, together occupied only 0.3hr/day (2.3% of 
their waking hours), respectively. However, this amount was only performed by 25% 
of the children who reported performing any of these activities at all. Overall, the 
percentages of children performing the different levels of physical activity were 
100%, 100%, 100%, 11%，and 17% in the order of least to most active. Figure 3.4 
shows the children's rates of the levels of physical activity participation by gender. 
Most (75.4%) of the children took part in no moderate and vigorous physical activities 
on the day surveyed; 11.5% took part in only moderate activities; 14.2% in only 
vigorous activities; 2.0% in both types of activity. 
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Table 3.14 Children's levels and types of physical activity as well as their 
mean+SD duration of performance 
• 
Levels of Examples of physical activity at corresponding Mean+SD 
physical activity level duration of 
performance 
(hours/day) 
Sleep sleep, napping 9.5土1.3 
Sedentary/very eating, snacking, watching television, attending 11.0+2.2 
light class, studying 
Light grooming, bathing 1.3+0.9 
Moderate swinmiing, badminton playing 0.1±0.5 
Heavy playing basketball, playing football 0.2+0.6 
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Figure 3.4 Percentage (%) of children participating in each physical activity level 
by gender 
As for the children's duration of performance for their corresponding physical 
activities, the males and females, in general, reported similar hours of sleep and 
sedentary/very light physical activities, but the males reported fewer hours of light 
(1.1 hr/day vs. 1.4 hr/day; t=5.419, P<0.001) and moderate (0.1 hr/day vs. 0.2 hr/day; 
t=3.490, P=0.001) activities as well as greater hours of vigorous activity (0.3 hr/day 
vs. 0.1 hr/day; t=4.294, P<0.001) than the females. Such differences in the duration 
also appeared among the 10 to 12-year-old children, with the boys spending less time 
in light and moderate activities but more time in vigorous activity than the girls (data 
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not shown). No differences in the duration of performance appeared among the 9-
year-old boys and girls, who, therefore, appeared to possess similar activity levels. 
School time attendance indicated that the children attending the moming session slept 
fewer hours (9.0 hr/day vs. 9.8 hr/day; t=9.057, P<0.001) as well as spent less hours 
on light (1.1 hr/day vs. 1.4 hr/day; t=6.583; P<0.001) and vigorous (0.1 hr/day vs. 0.3 
hr/day; t=2.654, P=0.008) activities than those attending the aftemoon session. 
However, the moming school children spent more hours on sedentary/very light 
activity than their aftemoon session counterparts (11.6 hr/day vs. 10.6 hr/day; 
t=6.583, P<0.001). For nearly all gender groups and gender/age subgroups, the 
moming school children spent less hours on sleep and light activity, but more hours 
on sedentary/very light activity (data not shown). 
Television Viewing Habits 
Television viewing was found to be a very common pastime among these children. 
On average, nearly all children (96.2%) watched television one or more times on the 
day of the survey. Also from the parents' health questionnaire, more than three-
quarters (78.3%) of families watched television during mealtime, without showing 
any gender, age, or school session differences. Their mean duration of television 
viewing was 3.4 hr/day, but the range varied from 0.25 hr/day to 13.28 hr/day. No 
significant differences in terms of hours viewed were seen among the gender groups 
or gender/age subgroups, except among the 9-year-old children, in which males (2.6 
hr/day) watched less hours of television than the females (3.5 hr/day) (t=2.533; 
P=0.013). 
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However, significant differences in terms of hours viewed were found by school 
session attended and some subgroups. As compared to the aftemoon school children 
who watched television for 3.7 hr/day, the moming school children watched only 3.1 
hr/day (t=4.175; P<0.001). This pattem of television viewing, in which the moming 
students watched less hours than their counterparts, was found among the males (2.8 
hr/day vs. 3.6 hr/day; t=3.282, P=0.001), 11-year-old boys (2.6 hr/day vs. 3.6 hr/day; 
t=2.329, P=0.021), and 12-year-old boys (2.7 hr/day vs. 4.0 hr/day; t=2.790, P=0.006) 
as well as females (3.2 hr/day vs. 3.8 hr/day; t=2.889, P=0.004) and 11-year-old girls 
(3.2 hr/day vs. 3.9 hr/day; t=2.590, P=0.011). The general trend for these associations 
indicated that the moming schoolchildren watched less hours of television than their 
counterparts, a finding that could be a result of their school schedule. 
In studying the effect of age and school session on the amount oftelevision viewing, 
the children's television hours were grouped into three categories o f < l hr/day, >1 
hr/day and <4 hr/day, and >4 hr/day, following the classification of Andersen RE et 
al. (1998)，who examined the relationship of children's physical activity and 
television watching with their body weight and adiposity. More than one-third ofthe 
children watched television between one and four hours on the day surveyed (39.2%) 
and another almost equal proportion (37.4%) watched television four or more hours. 
Less than one-quarter (23.4%) watched television for one hour or less (Figure 3.5). 
Although a significant association was found between school session attendance and 
amount of television viewed (Table 3.15), no association was found between 
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Table 3.15 Association between amount (hr/day) of television viewing of children 
and school period attendance 
Amount of Moming school Aftemoon school Total 
television viewing attendance attendance 
(hr/day)  
~<l 84 (26%) 100 (22%) 184 (23%) 
>1 and <4 146 (45%) 163 (35%) 309 (39%) 
>4 96(29%) 199(43%) 295 (38%) 
“ 326 (100%) 462(100%) 788 (100%) 
X^=15.272;P<0.001 
Outdoor Play 
In addition to the children's physical activity recall results which indicated their low 
rate of participation in vigorous activity and high rate of long television viewing 
duration, the parents' report of children's outdoor play showed that as many as one-
third of all children played <lxy'week outdoors whereas the remaining two-thirds 
played >2x/'week outdoors, with 42.2% reported doing this 2-3xAveek and 24.2% 
doing this 4-5x/week or more. Their outdoor play was associated with gender, with 
fewer males (31.6% and 39.5%) than females (35.6% and 44.9%) playing outdoors 
<lxy^week and 2-3x/week, respectively, but more males (16.8% and 12.1%) than 
females (13.2% and 6.3%) playing outdoors 4-5xAveek and >6x;^week, respectively 
(X^=11.487;P=0.009). ‘74 
Also, significantly more moming schoolchildren (37.3% and 42.5%) than afternoon 
schoolchildren (31.1% and 42.0%) played outdoors <lx/week and 2-3xAveek, 
respectively, but less moming schoolchildren (13.9% and 6.3%) than aftemoon 
schoolchildren (15.7% and 11.2%) played outdoors 4-5xAveek and >6xy^week, 
respectively (x^=7.831; P=0.050). Children's playing outdoors was consistently and 
positively correlated with their duration of performing vigorous activity (Spearman's 
rho=0.257; P<0.001) in all gender groups and school sessions as well as their 
subgroups (excluding 9-year-old children) (data not shown). In sum, the males played 
outdoors more frequently than the females, the moming schoolchildren less frequently 
than the aftemoon schoolchildren, and playing outdoors was associated with higher 
levels of vigorous physical activity. 
Energy Balance 
Table 3.16 shows the distribution of mean (SD) reported energy intake, estimated 
‘ energy expenditure, and percentage of estimated energy requirement of both males 
and females from 10 to 12 years of age. In practice, only those who are age 10 years 
and above allow the estimation of energy expenditure to be built up by the factorial 
method, as those who are under this age require that both the time and cost of all types 
of physical activity be known (FAO/WHOAJNU Expert Consultation, 1985). The 
estimates of energy expenditure of these children were calculated from their modes, 
levels, and duration of activities, reported in the physical activity assessment as well 
as from their BMR (kcal/hour), calculated using each of the children's actual weight. 
These estimates served as the children's estimated energy requirement and to indicate 
the adequacy of the children's nutritional needs. 
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For each gender and age group, the resulting children's mean energy expenditure was 
lower than their mean energy intake, indicating a positive energy balance. Their 
energy expenditure remained below their energy intake even after adjusting energy 
expenditure for increased energy thought desirable for children to spend in high 
activity (0.5 hour at 6.0 x BMR) (FAO/WHOAJNU Expert Consultation, 1985). 
About a quarter (27.5%; 32.9% males vs. 22.2% females) of the children's energy 
intakes were below their energy requirement, while nearly three-quarters (72.5%; 
67.1% males vs. 77.8% females) of them met or exceeded their estimated energy 
requirement (x^=9.489; P<0.002). Those whose energy intake was below 
requirement skipped breakfast (36.8% vs. 25.6%; x^=6.040; P=0.014), snacked less 
frequently throughout the day (1.4x/day vs. 2.7xMay; t=7.066; P<0.001), and had 
greater hours in vigorous physical activity (0.4 hr/day vs. 0.2 hr/day; t=4.013; 
P<0.001) than those who were in positive energy balance. 
Furthermore, the children's percent of energy requirement actually met, prior to and 
after adjustment, showed no significant difference between the subjects sampled from 
the two locations. Only children of 10 and 12 years of age showed significant 
differences between gender in these respects. Prior to adjusting energy expenditure 
for increased energy thought desirable, both 10 (121.0% vs. 139.2%) and 12-year-old 
(119.7% vs. 133.4%) boys exceeded their energy requirement at a significantly lower 
level than their age-matched counterparts (t=2.781; P=0.006 and t=2.054; P=0.042). 
After adjusting for recommended energy expenditure, the 10-year-old boys (110.4%) 
still exceeded their energy requirement at a significantly lower level than the 10-year-
old girls (126.4%) (t=2.723; P=0.007). 
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Table 3.16 Comparisons of mean (SD) reported energy intake (kcal/day), mean 
(SD) estimated energy expenditure (kcal/day) (with and without increased vigorous 
activities), and mean (SD) percentage (%) of estimated energy requirement (with and 
without increased vigorous activities) by gender and age 
Gender M ^ Mean (SD) Mean (SD) Mean (SD) Mean (SD)~~ 
and age (SD) estimated recommended percentage of percentage of 
(years) reported energy energy estimated energy estimated 
energy expenditure expenditure requirement energy 
intake (kcal/day) (with added (%) requirement 
(kcal/day) b vigorous a/b (with added 





10 2186.6 1825.4 1998.7 121.0* 110.4*** 
(798.1) (299.3) (312.1) (48.4) (43.9) 
11 2416.4 1947.9 2132.5 124.4 113.4 
(818.1) (321.2) (331.0) (46.2) (42.1) 
12 2437.4 2085.9 2276.1 119.7** 109.5 
(728.1) (368.2) (378.5) (40.3) (36.4) 
Females 
10 2210.7 1586.8 1746.1 139.2* 126.4*** 
(814.4) (177.8) (184.5) (50.4) (45.8) 
11 2164.9 1652.2 1817.3 132.0 119.9 
(708.6) (170.6) (176.0) (45.7) (41.4) 
12 2245.0 1693.9 1864.3 133.4** 121.2 
(782.7) (187.6) (196.0) (45.3) (41.6) 
* P=0.006;~~** P=0.042;~~*** P=0.007 “ 
3.2.4 Parental Care 
Parents，Educational Levels 
About three-quarters of the parents had received secondary education or higher, with 
about two-thirds (63.2%) of the entire group holding secondary education and the rest 
(8.7%) holding post-secondary education. Only about a quarter of fathers (25.7%) 
and almost a third of mothers (30.6%) had received no formal education or only 
primary education. The fathers tended to be slightly more educated than the mothers, 
and their educations were highly correlated (r=0.502; P<0.001). The parents of both 
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School 1 and School 2 had received significantly different levels of education, with 
more fathers (80.9% vs. 58.2%; x^=66.936, P<0.001) and mothers (78.6% vs. 48.2%; 
X^=89.985; P<0.001) from School 1 having received secondary education or above 
than those of School 2. 
Diet-related Practices 
The health questionnaire data showed that the reading of food labels during the 
purchase of new food items and the removal of visible fat from meaVpoultry were 
common practices among the local parents. Over nine-tenths of the parents claimed 
that they had these practices while less than one-tenth claimed that they did not. The 
frequency of reading food labels was as follows: always (24.8%), almost always 
(29.2%), sometimes (36.5%), and never (9.6%). The proportions of parents removing 
visible fat were: all fat removed (19.0%), most (47.1%), some (28%), and none 
(5.2%). These proportions were associated with fathers' education, in that households 
with fathers with no education made up the largest proportion of household reporting 
removing no fat (x^=17.463; P=0.042). Also, although the more highly educated 
parents of School 1 reported removing most or all fat significantly more often than 
those of School 2 (69.9% vs. 57.3%; x^=12.816; P=0.005), the frequency of reading 
food labels did not differ between schools. 
Mealtime activities at the dinner table accompanying eating were also queried. 
Parents reported that television viewing and chatting were the two most common 
family mealtime activities. More than three-quarters (78.7%) of the families reported 
that television was watched while eating, but only about a third (33.9%) reported 
chatting while eating. Two other reported mealtime activities that lagged far behind 
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television viewing and chatting were reading (3.9%) and electronic game playing 
(1.7%). Ofthe four activities, only chatting showed a significant difference between 
the schools surveyed. More families of School 1 chatted while eating than those of 
School 2 (36.2% vs. 28.8%; x^=4.501; P=0.034). 
Parents were also asked ifthere were certain foods that they required their children to 
eat when served, knowing that their children had a dislike for these foods. The most 
common responses to these open-ended questions were fish, bitter melon, and 
vegetables, as indicated earlier. Nearly a fifth (20.2%) of the parents required their 
children eat vegetables, with more parents of School 1 having this practice than those 
of School 2 (12.6% vs. 7.6%; x^=4.650; P=0.031). However, nearly two-thirds 
(62.7%) of the parents required their children to eat all foods served them prior to 
going on to other activities, with no difference between schools found. 
As noted in a previous section, snacks which children chose outside of mealtimes, 
while watching television, and those which they asked parents to buy after viewing 
television advertizements were reported as mainly the same ones. Not surprisingly, 
the small percentage (3.8%) of parents who reward children for good behaviour with 
food items also reported using those same foods to do so. The four most popular food 
rewards used and reported by parents were ice cream (5.1% of parents), candies 
(4.9%)，chocolates (2.6%), and potato chips (2.5%), as mentioned already. Although 
the reward items used by parents displayed a different ranking from the orders of 
consumption and request for purchase by children, all foods contained a high energy 
density and were from the group previously defined as non-nutritious. The 
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comparison offoods used as rewards by school showed that more parents of School 1 
thanthose ofSchool 2 selected ice cream (6.4% vs. 1.9%; x^=7-924; P=0.005). 
Although the term "supplements" was not defined, the number of parents reporting 
giving supplements/tonics to children was about equal to that of parents reporting not 
giving these products. Less than a quarter (17.4%) of the total number of parents 
gave these >lxy^week, a third (9.8% gave 2-3x/month and 23.6% 5lxAn0nth) on a 
monthly basis, and nearly a half (49.2%) never gave them. No school difference was 
found. ‘ 
Health-related Practices 
While most parents reported that they read up on child health information, few 
reported that they found the time to actively play outdoors with their children. About 
a quarter (28.5%) read child health information, including newspaper and magazine 
sources, >lxy'week, more than a half (26.5% read 2-3xAnonth and 29.1% <lxy^month) 
read this material at least monthly, and the remaining 15.9% reported that they never 
read this. Only about a third of the parents reported finding the time to play actively 
outdoors with their children (29.0% 2-3x/week and 7.1% 4 to >6xy'week) at least twice 
per week and about two-thirds (63.9%) could only find the time ;^lxAveek. 
The health questionnaire revealed that most parents would permit their children to 
participate in a child health promotion program: 87.2% agreed; 12.8% disagreed, with 
a significant difference between schools (89.4% of the parents from School 1 vs. 
82.1% from School 2; x^=8.707; P=0.003). However, their interest did not extend to 
knowing their children's blood cholesterol level i f it meant a blood test. Only 44.8% 
of the parents indicated that they would want to know their children's blood 
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cholesterol while 55.2% would not, with no significant difference between schools. 
The health questionnaire data also showed that the majority of the local parents 
(62.8%) had heard about blood cholesterol, but more than one-third (37.2%) had not. 
Significantly more parents of School 1 (67.1%) than those of School 2 (only 52.9%) 
reported having heard ofblood cholesterol (x^=15.923; P<0.001). 
Parents，Educational Levels and Diet and Health-related Awareness and Practices 
The parents' educational levels were studied in relation to their diet-related practices 
and health-related activities (Appendix 14). Chi-square tests of association indicated 
that the educational levels of both fathers and mothers were significantly associated 
with the family mealtime activities (Table 3.17). The education levels of fathers 
(X^=21.540; P<0.001), fathers of School 1 (x^=22.809; P<0.001), and mothers 
(X^=12.987; P=0.005) were inversely associated with the family viewing television at 
mealtime, i.e. the higher the educational level attained by these parents, the lower the 
rate of family television viewing at mealtime. Conversely, the educational levels of 
fathers (x^=8.549; P=0.036) and mothers (x^=8.891; P<0.031) were directly 
associated with the family chatting at mealtime, in that the higher the educational 
level attained by these parents, the higher the rate of chatting at mealtime. 
Another chi-square test of association indicated that the educational levels attained by 
both fathers and mothers were significantly associated with some other health-related 
behaviours (Table 3.17). For example, the rates of having heard of blood cholesterol 
increased with the educational levels of the fathers (x^=9.340; P=0.025) and mothers 
(X^=8.180; P=0.04》. Many other household dietary and health behaviours studied 
showed significant relationships with the fathers' and/or mothers' educational level 
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attainment as well. However, none ofthem showed any consistent pattem to indicate 
that higher education levels were always associated with more "health promoting" 
behaviours. 
Table3.17 Associations of parents' education (ED) with household dietary and 
health behaviours 
Behaviours Fathers, education Mothers, education 
Diet-related 
Television viewing at x^=21.540 x^=12.987 
mealtime (TV) P<0.001 i^=0.005 
ED oc 1/TV ED oc 1/TV 
Chatting at mealtime (CT) x^=8.549 X^=8.891 
P=0.036 P=0.031 
ED oc CT ED oc CT 
Health-related 
Support child health N/S %^=l6M2 
promotion program (HP) P=0.001 
E D o c H P 
Heard ofblood x^=9340 X^=8.180 
cholesterol (TC) P=0.025 P=0.042  
E D o c T C E D o c T C  
Health Behaviour Scores 
The mean+SD of health behaviour score (HBS), which was the sum of scores from 
variables removal of visible fat, reading of food labels, and reading of child health 
information was 5.2±1.8. The means for giving supplements/tonics and finding time 
to actively play outdoors with child were 2.0±1.1, and 0.5+0.7. The ranges for these 
scales varied from 0 to 9, 0 to 3，and 0 to 3, respectively. Parents showed relatively 
better behaviours in tasks that generally revolved around diet, but relatively poorer 
behaviour in the task centred around physical activity. Nearly two-thirds of the 
parents (64.9%) received a HBS score of five or above, while only about a third of 
them (35.1%) received a score of four or below. With the parents' giving of child 
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supplements/tonics, nearly three-quarters of the parents (72.9%) received a score of 
two or above, while a bit more than a quarter (27.1%) received a score of one or 
below. With the parents' finding time to actively play outdoors with child, an 
overwhelming nine-tenths (92.9%) ofthe parents received a score of one or less and 
the remaining (7.1%) received a score of two or more. Of the three scores, only the 
HBS score indicated that the parents ofSchool 1 (5.30±1.78) had better practices than 
those of School 2 (4.89±1.95) (t=2.979; P=0.003). 
Parents，Health Behaviour Scores and their Education，Health Behaviours，and 
Child Health Interest/Awareness 
Table 3.18a and 3.18b show the associations of parents' health behaviour scores and 
their education, health behaviours, and child health interesty'awareness. Spearman's 
rho correlations were calculated between the ordinal and ratio variables, while t-tests 
were calculated between the nominal and ratio variables. 
Table 3.18a Associations between parents' health behaviour scores and other 
ordinal variables 
Parents' Fathers' Mothers' Giving of Reading of~~Finding time 
health education education child child health to actively 
behaviour supplements information play 
scores /tonics outdoors 
with child 
HBS (0-9) r=0.083 r=0.163 r=-0.103 = r=0.079""" 
P=0.015 P<0.001 P=0.002 P=0.023 
Giving of N/S N/S - r=-0.129 r=-0.079 
child P<0.001 P=0.021 
supplements 
/tonics (0-3) 
Finding time N/S N/S N/S r=0.166 -






Table 3.18b Associations between parents' health behaviour scores and other 
nominal variables 
Parents' health Insisting child~~Allowing child Having heard Wanting to~~ 
behaviour eat all foods in health ofblood know child's 
scores (EAT) promoting cholesterol blood 
program (HBC) cholesterol 
(HP) (KBC) 
HBS (0-9) N/S t=2.996 t=5.213 N7S 
P=0.003 P<0.001 
HP oc HBS HBC oc HBS 
Giving of t=2.792 N/S t=3.767 N/S 
supplements/ P=0.005 P<0.001 
tonics (0-3) EAT oc ST HBC oc 1/ST 
(ST) 
Finding time to N/S N/S N/S t=2.630 
actively play P=0.009 
outdoors with KBC oc l /TT 
child (0-3) (FT)  
The parents' HBS was less positively correlated with the fathers' education (r=0.083; 
P=0.015) than the mothers' education (r=0.163; P<0.001). Those parents who scored 
the highest on this scale gave their child supplements/tonics least often (r=-0.103; 
P=0.002) and found time to actively play outdoors with their child most often 
(r=0.079; P=0.023) as compared to those who scored the lowest (Table 3.18a). They 
were also more willing to allow their child to participate in a child health promotion 
program (score of 5.2 willing to allow vs. 4.7 not willing to allow; t=2.996, P=0.003) 
and to have heard ofblood cholesterol (score of 5.4 have heard vs. 4.8 not have heard; 
t=5.213, P<0.001) as compared to their counterparts (Table 3.18b). Although these 
observations were weak in their relationship to each other, their findings were not 
unexpected, because parents' HBS scores were positively correlated with their 
educational levels attained. 
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The parents' health behaviour of giving child supplements/tonics was significantly 
associated with parents' asking their child to eat all his/^er foods before he/she went 
to do other activities, reading ofchild health information, finding time to actively play 
outdoors with their child, and having heard of blood cholesterol. Parents who never 
or almost never gave child supplements/tonics, did not insist that their child eat all 
hisy^er foods, while those who gave supplements/tonics more frequently did make this 
demand (score of 2.2 did not insist vs. 2.0 insist; t=2.792, P=0.005) (Table 3.18b). 
Their giving of child supplements/tonics was also inversely correlated with their 
frequency of reading child health information (r=-0.129; P<0.001) (Table 3.18a). 
These relationships could mean that children's nutritional needs as perceived by the 
parents might be affected by parents' awareness of their children's intake and their 
interest in child health information, as diet could be influenced by the caregivers' 
ability to process child health information. In addition, parents who regularly or 
frequently gave their child supplements/tonics, as compared to those with those who 
never or almost never do, also reported finding time to actively play outdoors with 
their child least often (r=-0.079; P=0.021) and were least likely to have heard ofblood 
cholesterol (score of 2.2 not having heard vs. 1.9 having heard; t=3.767, P<0.001) 
(Table3.18a and3.18b). 
Parents' finding time to actively play outdoors with their child was very weakly but 
positively associated with their reading of child health information while being very 
weakly and negatively associated with their wanting to know their child's blood 
cholesterol. While the parents who often found time to actively play with their child 
showed an anticipated greater frequency of reading child health information (r=0.166; 
P<0.001) (Table 3.18a), those who seldom found the time were not expected to want 
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to know their children's blood cholesterol (score of 0.5 do not want to know vs. 0.4 
want to know; t=2.630, P=0.009) (Table 3.18b)，thereby showing that parents' health 
behaviours were not always consistent or as expected. 
Parents，Health Behaviour Scores and their Children's Nutritional Status, Dietary 
Intake andHabits，as well as Energy Consumption 
Table 3.19 shows the associations of parents' health behaviour scores and their 
children's nutritional status as well as diet and physical activity parameters. 
Pearson's correlations were calculated between the ratio variables, while t-tests were 
calculated between the nominal and ratio variables. 
Table 3.19 Associations between parents' health behaviour scores and their 
children's study variables 
Children's study variables Parents' health behaviour scores 
HBS Finding time to actively 
(0-9) play outdoors with 
child 
(0-3) 
Diet intakes and habits 
Fibre intake r=0.093 N/S 
P=0.009 
Daily fruit consumption (FR) t=3.710 N/S 
P<0.001 
HBS oc FR 
Having had breakfast on day t=3.622 N/S 
surveyed (BR) P<0.001 
HBS oc BR 
Physical activities and energy balance 
Hours of vigorous activities r=-0.071 N/S 
P=0.044 
Percentage of estimated energy N/S r=0.154 
requirement P<0.001  
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Parents' health behaviour score (HBS) showed associations that were generally in the 
expected directions. Those parents who scored higher on this scale had children who 
reported eating more fibre on the day surveyed (r=0.093; P=0.009), consumed fruits 
daily (t=3.710; P<0.001), and ate breakfast on the day surveyed (t=3.622; P<0.001). 
However, those who found the time to play actively outdoors with their child most 
often also had children with greater reported energy intake above estimated energy 
expenditure (r=0.154; P<0.001). This might mean that these parents were aware of 
their children's positive energy balance and made efforts to increase their physical 
activity levels in order to reduce the energy differences, or else that they were at least 
more aware of their children's need for regular physical activity. 
3.3 Associations between Study Variables and Children's Nutritional Status 
Comparisons of study variables between obese and non-obese children were made to 
determine i f any were associated with children's nutritional status. Chi-square tests 
indicated no differences between obese and non-obese males as well as obese and 
non-obese females for variables such as breakfast consumption on day survey, daily 
fruit and vegetable consumption, outdoor play frequency, and parents' finding time to 
play actively outdoors with children. Independent t-tests also indicated no differences 
between these groups for variables such as energy contributions from carbohydrate 
and fat as well as breakfast and snacks, fibre intake, snacking frequency, and duration 
of vigorous activity and television viewing. 
However, chi-square tests indicated that children's obesity was significantly related to 
their gender (x^=17.453; P<0.001), with more males (23.0%) than females (11.0%) 
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being obese, and to their parents' asking them to eat all their foods before going to do 
other activities, in which less parents ofthe obese females (47.5%) than parents ofthe 
non-obese females (65.0%) requested this (xM.751; P=0.029) only. Additionally, t-
tests indicated that the obese children were not consuming more energy than they 
required, but were closer to their estimated energy requirement than the non-obese 
children. The obese males (111.4% vs. 125.1%; t=2.301, P=0.022) and obese females 
(105.4% vs. 138.5%; t=4.106, P<0.001) had significantly lower percentages of 
reported energy intake above estimated energy requirement than their non-obese 
counterparts. A t-test also showed that the obese males were less physically active 
than the non-obese males. On the day surveyed, the obese males (11.5 hr/day) spent 
greater amount of time on sedentary/very light activities than the non-obese (10.9 
hr/day) (t=2.020; P=0.044). 
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Chapter Four: Discussion 
This study of the nutritional status of Hong Kong primary schoolchildren and its 
determinants finds the present obesity rate, as measured by weight greater than 120% 
median weight for height, of boys and girls to be 23% and 10%, respectively. It 
reconfirms the 1993 territory-wide survey findings that secular growth changes have 
occurred among the local children and that the male obesity rate (18%) at these ages 
is higher than the female obesity rate (10%) (Leung SSF, 1995b), while the male 
obesity rate is higher in this group. While it is possible that such secular growth 
changes may only indicate that today's children are in the midst of reaching their 
genetic potential due to the recent increased food availability and consumption, this 
study also serves as a new reminder that obesity in childhood in Hong Kong is a 
serious problem that needs to be addressed. Childhood obesity has the potential to 
track into adulthood (Guo SS et al., 1994; Casey VA et al , 1992; Power C et al., 
1997) and has lower treatment success at higher ages (Davis K and Christoffel KK, 
1994; Davis K et al., 1993a). Additionally, for the first time, this study reveals the 
children's high rates of inactivity and extremely low rates of participation in moderate 
and vigorous activities, much of it due to long hours of television viewing. 
Furthermore, this study reveals that, of all children and parents' study variables, 
which include anthropometric, dietary, physical activity, and demographic data ofthe 
9 to 12-year-olds, children's obesity at ages 10 to 12 years is significantly and 
associated with gender and energy intake in relation to energy requirement. In regard 
to the latter, the significantly lower energy intake above energy expenditure found 
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among the obese children, as compared to their non-obese counterparts, may have 
resulted from their increased fat-free mass (Bandini LG et al” 1990). Yet, the reason 
for these children's energy imbalance is difficult to explain and perhaps gender-
speciflc. 
The obese and non-obese children did not show much difference in their dietary 
intakes and habits as well as physical activity patterns. The most likely reason is the 
fact that both energy intake and energy expenditure were calculated from only a 
single day's observations and the development of obesity is a long-term process. 
Another possible reason for the little difference in both diet and health behaviours 
may be that the obese children have already perceived what are the socially desirable 
responses to questionnaires and under-report their energy intake, while over-reporting 
their duration in moderate and vigorous physical activities。Obese Canadian children 
as young as 9 years of age, like the obese American adolescents and adults (Bandini 
LG et al., 1990; Litchman SW et al., 1992), have been found to under-report in their 
dietary assessment (Johnson-Down L et al., 1997). Obese American adults also over-
estimate their energy expenditure in their physical activity assessment (Johnson-
Down L et al., 1997). 
Many children consumed more energy and some nutrients (excluding vitamin E and 
calcium) than was optimal or suggested for good health, when compared to the PRC 
and Taiwan recommended daily allowances as well as the 1990 WHO population 
nutrient goals and to children's estimated energy expenditure. Their mean energy 
contributions from total protein, carbohydrate, and fat, which were similar across all 
gender and age subgroups and similar to American children's dietary intake data 
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(Devaney BL et aL, 1995), were >15%, <55%, and >30%, respectively. However, the 
males showed significantly less energy contribution from fat than the females. 
Despite a high energy contribution from total fat in all gender and age subgroups, the 
children's mean energy contributions from saturated (<10%) and polyunsaturated 
(<70/0) were within the upper limits set by the WHO Study Group on Diet, Nutrition, 
and Prevention of Noncommunicable Diseases (1990), and their P/S ratio was <1. 
Because of the already high fat consumption and desirable energy contribution from 
saturated and polyunsaturated fat, a modification of the type of fat might not be 
warranted. This is because an increased consumption of polyunsaturated fat may 
raise the children's proportion of total fat in the diet, leading to further weight gain 
and obesity as well as to future atherosclerosis and heart disease, when there is a low 
carbohydrate and high fat composition (WHO Study Group on Diet, Nutrition, and 
Prevention ofNoncommunicable Diseases, 1990). However, it has been argued that 
the ratio should be one to one, with the total intakes of each being within the range of 
, 7% of the total energy (Grundy SM, 1997). 
Of all their macronutrient and micronutrient intakes, the children's vitamin E and 
calcium intakes met the recommended daily allowances of PRC and Taiwan least 
adequately. Unlike an inadequate vitamin E intake which has no known clinical 
deficiency symptoms, except for low serum vitamin E level or red blood cell 
destruction by oxidation (Kreutler PA and Czajka-Narins DM, 1987)，a low calcium 
intake, accompanied with a high protein intake and sedentary lifestyle, could lead to 
osteoporosis and hip fracture (Lau EM, 1997; O'Brien M, 1996). With Hong Kong 
children's calcium intake being below their recommended level for gender and age 
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(moreso in one school than the other) and decreasing somewhat (11.6%) with 
increasing age, as seen also in other local (Lee WTK et al., 1995) and American 
children (Devaney BL et al., 1995)，attention needs to be given to means of raising 
today's children's calcium intake, particularly those of the females, as well as to 
adjusting their other dietary and health-related components. By both early dietary 
intervention and adequate physical activity, these children would perhaps be more 
likely to reach a higher level of peak bone mass in early adulthood, one of the three 
factors that is related to the development of osteoporosis, as bone mass inevitably 
decreases with advancing age (US Department ofHealth and Human Services, 1996). 
Furthermore, several past studies among children and adults indicated that adequate 
calcium, phosphorous, vitamin D, vitamin C, and iron intakes are conducive to bone 
mineralization, while excessive protein and sodium intakes have a reverse effect 
(Chan GM et al., 1995; Ho S，1997; Bronner F, 1994). Physical activity, too, is 
believed to play an important role in bone mineral content, particularly among older 
children (VandenBergh MFQ et al., 1995; O'Brien M, 1996). Therefore, local 
children with a low calcium intake should be treated early and the sociodemographic 
variables that collectively influence bone mineral density identified (Welten DC et aL, 
1997). Also, the new recommendations for calcium intake during growth by the 
Standing Committee on the Scientific Evaluation of Dietary References Intakes 
(1997) should be referred to (Matkovic V et al., 1993). Simultaneously, the evidence 
that Chinese children might have a greater rate of calcium absorption than their 
Caucasian counterparts (Lee WTK et aL, 1995) needs further investigation. 
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Besides the children's dietary fat that showed a significant difference between the 
males and the females in this survey, the children's dietary cholesterol intake also 
revealed a gender difference. The boys had a significantly higher dietary cholesterol 
intake than the girls, similar to findings among a group of 6 to 14-year-old American 
children (Devaney BL et al., 1995). Both genders, however, had a mean cholesterol 
intake that was below 300 mg. Although this mean intake was below the maximum 
of 300 mg/day, suggested by the American Academy of Pediatrics (1992) for 
American children, only 59.9% of the local children had a cholesterol intake level 
below 300 mg, while more than one-third (40.1%) had an intake level above 300 mg. 
Interestingly, the pattem in which the males had significantly higher dietary 
cholesterol intake than the females, also existed among another group of Hong Kong 
12-year-old males and females (Lee WTK et al., 1994) as well as among the local 
adult males and females (Woo J et a.，1997). This pattem might signify that the local 
males are consuming more animal foods, which are the dietary sources of cholesterol, 
or else are eating more foods in general, in which all nutrient intakes would be 
expected to be proportionally higher when compared to the local females. 
The children's dietary fibre intake (7.6 g/day), another dietary component worth 
noting, was found to be lower than expected and was only two-thirds that of the 
American children's fibre intake (12 to 15 g/day) (Saldanha LG, 1995; Nicklas TA et 
aL, 1995). This finding was consistent with that of other local children surveyed in 
the past (9 g/day; estimated from the 3 g/day of crude dietary fibre) (Leung SSF, 
1993). Similar to the calcium intake, it also decreased somewhat (23.3%) from the 
age of 9 years to the age of 12 years. This pattem, in which the older children 
consume less dietary fibre than the younger ones, has important health implications. 
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Dietary fibre promotes the regular passage of softer stools (Hillemeier C, 1995)， 
maintains normal rectal tone and function (McClung HJ et al” 1995), helps prevent 
and treats childhood obesity (Kimm SYS, 1995), as well as helps control 
hypercholesterolemia and reduces serum cholesterol (Kwiterovich P0, 1995). The 
new recommendation by the American Health Foundation, based on the age of the 
child, health benefits, and safety concerns, proposes that children older than 2 years of 
age and younger than 21 years of age consume their age +5 g fibre per day as the 
minimum and up to 30 g/day as the maximum (Williams CL et al., 1995). The local 
children can and should meet this suggested amount through a gradual increase in 
fruits, vegetables, cereals, and whole grain products, until their daily diet contains two 
to three fruits (2 to 3 g fibre/serving or two whole pieces minimum) plus two 
vegetables (2 to 2.5 g fibre/serving), in addition to four to five servings of cereals and 
related products (2.5 g fibre/serving) to prevent future health problems related to 
fibre. This amount is considered safe for children, even those with marginal intakes 
of some vitamins and minerals, when a balance and varied diet is consumed (Dwyer 
JT, 1995; Williams CL, 1995; Williams CL and Bollella M, 1995). 
Similar to a review of the breakfast practices in the Asian region which stated that 
15.8% of Singaporean 9-year-olds tend to skip breakfast (Howden JA, 1997), this 
study revealed that 16.6% ofthe children surveyed did not consume breakfast on the 
day of the study, while the remaining 83.4% did consume this meal. Within both 
local gender/age subgroups, similar patterns were found. Tests of association 
indicated that the percentage of children not eating breakfast increased after the age of 
9 years and that aftemoon session schoolchildren, particularly the females, skipped 
breakfast at a rate of 20.7%, which was about twice as high as the 10.8% rate of 
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skipping breakfast among the moming session schoolchildren. These findings were 
similar to those of other studies which found that breakfast skipping increased with 
age (Morgan KJ et al., 1986; Devaney BL et al.，1995) and that this habit was most 
prevalent among adolescent females (Morgan KJ et al., 1986). 
The above findings also suggest that the local children who skipped breakfast might 
be compromising the nutritional adequacy and quality of their diet, since they were 
missing a meal that is recommended to ful f i l l one-third of the day's requirements for 
energy and nutrients that are not made up at other meals G^icklas TA et al., 1993; 
Gordan AR and McKinney P, 1995). On the other hand, children who consumed 
breakfast on the day surveyed showed that this meal constituted less than one-third of 
their daily energy intake and that its energy contribution roughly equalled that of 
snacks. Therefore, local children, especially those who regularly skip breakfast or eat 
only a small breakfast, might be compromising cognitive performance in school 
(Wyon DP et al.，1997; Meyers AF et al., 1989) and even be prone to obesity 
development (Ortega RM et aL, 1996b). Local studies of the effects of breakfast 
eating on these areas should be conducted, especially for the aftemoon 
schoolchildren, whose significantly higher rate of breakfast skipping might adversely 
affect their school performance. 
More than three-quarters of the children chose non-nutritious snacks more often than 
nutritious ones, about twice daily and often while watching television and making 
food purchase requests. They had a habit of snacking on energy-dense foods, but not 
so often on fruits, which was similar to the majority of the American schoolchildren 
(Cross AT et al., 1994; Devaney BL et al., 1995; Bartkiw TP, 1993; Wolfe WS and 
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Campbell CC, 1993; Kirby SD et al.，1995; Birch LL, 1992; Birch LL, 1998). This 
could indicate that the children sampled had a preference for high-fat and/or high-
sugar foods and that parental control over snack choice was not exerted frequently. 
On average, children who consumed snacks showed that they contributed 15.0%, 
9.0%, 19.5%, and 13.4% of their total daily energy, protein, carbohydrate, and fat 
intakes, respectively, but the girls showed that snacks contributed not only more 
energy, but also more energy from protein, carbohydrate, and fat than the boys. These 
data suggested that snacks help provide these children with both energy and nutrients 
that are needed in a day. With snacking being almost universal with children 
contributing to both the total energy and nutrient intakes, perhaps contributing more 
energy to the total daily intake than breakfast (Bull NL, 1988), education on 
appropriate snack selection, such as fruits that are popular with all age groups but are 
chosen less often at snack-time than foods from other categories (Cross AT et al.， 
1994), is desirable for both parents/guardians and children alike. 
As for parents/guardians of children who snack, they should not discourage their 
young from snacking as long as it contributes to the children's daily nutrient needs, 
helps them meet the dietary recommendations, and does not necessarily detract from 
consumption of possibly more health-promoting foods during the three regular and 
more substantial balanced meals, resulting in excessive energy and fat intakes. 
However, parents/guardians should at least "structure" their children's snacking, in 
terms of providing healthful food and beverage items at appropriate times, so as not to 
allow children to eat freely whatever and whenever they desire. This is particularly 
important to children who have improper eating habits, as these formed during 
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childhood can persist into adulthood (Kincey J et al., 1993). The females in this 
survey derived more energy from snacks than the males; i f th is is found to be a long-
term habit, perhaps it is related to the higher obesity rates in the local adolescent girls 
than that found in the adolescent boys (Leung SSF, 1995a). 
While educating the parents, the entire family, schools, community bodies, 
government departments, the food industry, and media should all receive education 
also, so that they can combine efforts to help young children leam to select and enjoy 
healthy food choices and establish lifelong habits needed to achieve and maintain a 
healthy weight as well as receive adequate energy and nutrients needed for both 
school and leisure. Only through the change in the availability of healthy food items 
and the adoption of a healthier lifestyle by the public as a whole can children have the 
opportunity to leam and develop more healthful snack selection and overall eating 
behaviours (Rees JM, 1992; Dmmmond S et al., 1996). 
In regard to their frequency of food consumption, the children kept much to the 
traditional Chinese diet, but appeared to have adopted some Westem snack foods into 
their dietary pattem, as also reported previously in several smaller local studies of the 
children's nutritional health (Leung SSF, 1993a; Leung SSF et al., 1994; Leung SSF 
et al., 1993b). Data from this study indicated that significantly fewer males than 
females consumed fruits and vegetables daily, and that their low rates of fruit and 
vegetable consumption showed that those who consumed fruits and vegetables daily 
were better able to meet the WHO and PRC recommended vitamins A and C as well 
as fibre intake levels. The data showing the gender differences in fruit and vegetable 
consumption might be affected by the children's perception of fruits and vegetables 
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being "adult" foods and parents' making of these foods available (Kirby SD et al., 
1995; Domel SB et al., 1995) as well as by adult-child factors (reciprocal 
determinism) and socioeconomics, as seen in American and Canadian studies of 
children's dietary behaviours (Kirby SD et al.，1995; Johnson-Down L et al.，1997). 
In light of the above, it should also be noted that the low rates of fruit and vegetable 
consumption from the food frequency data among children were nevertheless 
generally accompanied by high levels of vitamin A and C intake from the 24-hour 
recall data. This discrepancy might perhaps be explained by the fact that the accuracy 
of reported intakes is influenced by the irregular or non-existent serving sizes in the 
Chinese diets as well as the dietary assessment tool (Crawford PB et al., 1994; 
Kortzinger I et al., 1997), which inevitably effects the calculation of micronutrient 
intakes (vitamins A and C) of the subjects under study (Eck LH et al., 1989; Hirvonen 
T et a., 1997). In order to increase the precision of these estimates, a greater number 
of questions used to elicit the frequencies of individual fruit and vegetable intakes, 
rather than a few to elicit that of total fruit and vegetable intakes, might be employed 
in the assessment tool (Krebs-Smith et al., 1995). Lastly, the comparison of the 
children's intakes against those obtained from several days' recall should be 
conducted to obtain more stable intake estimates, which could confirm these results. 
The majority of Hong Kong children, particularly the females and moming 
schoolchildren, devoted too much time, in terms of duration of performance, to 
sedentary/very light (about 90% of their waking hours) and light physical activities 
(about 10% of their waking hours), while only a few (2%) of them engaged in both 
moderate and vigorous activities (totalling about 2% of their waking hours). Of their 
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sedentary activity time throughout the day, many hours (3.4 hr) were spent on 
television viewing. More than three-quarters of the children viewed two or more 
hours of television. The Subcommittee on Atherosclerosis and Hypertension in 
Childhood of the Council on Cardiovascular Disease in the Young, American Heart 
Association (1992) recommends that children watch television or videotapes less than 
two hours per day. Local parents/guardians should be made aware of the deleterious 
effects of excessive television watching which have been found elsewhere, such as 
childhood obesity (Dietz WH and Gortmaker SL, 1985; Gortmaker SL et al” 1996; 
Shannon B et aL, 1991; Andersen RE et al., 1998), lower remission of obesity 
(Gortmaker SL et al., 1990), less vitamin C, fibre, fruit, and legumes intakes (Ortega 
RM et al., 1996), and lower metabolic rate (Klesges RC et al., 1993) 
With the local children already adopting a sedentary lifestyle, which has been shown 
to track from early childhood into later childhood in young US (Pate RR et aL, 1996), 
from adolescence to young adulthood in Finnish (Raitakari OT et al., 1994) and US 
adolescents (Kelder SH et a l , 1994)，local health professionals, health educators, 
parents, and children should be concerned about this similar perceived trend in Hong 
Kong. They should also be aware that physical inactivity not only displaces physical 
activity, reducing cardiovascular and health-related fitness (Tell GS and Vellar OD, 
1988; Sallis JF et aL, 1993a), but also predisposes children to having a greater body 
fatness, as measured by BMI and skinfold thickness (Andersen RE et al., 1998; 
Schmidt GJ et aL, 1997), poorer serum lipid profile (Schmidt GJ et al.，1997)，and 
higher cardiovascular risk (Tell GS and Vellar OD，1988). 
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Furthermore, it would be of interest to children to know that physical activity can 
accelerate their development of psychomotor and academic skills (Shephard RJ, 
1997). In short, much effort to integrate moderate and vigorous physical activities 
into the daily routine of children is needed, in addition to increasing the time spent 
performing physical activity that is manageable and enjoyed by children. Such efforts 
may be more fruitful i f they focus on family life as well as the recreational aspects 
initiated in the educational sector. They may be also ensured of greater success i f 
physical activity is valued in the community and i f the public takes the responsibility 
to provide suitable environments that support and encourage physical activity. 
Differences in the parents' educational levels attained (79.8% vs. 53.2% fathers and 
mothers with secondary education or above) between the two schools surveyed were 
found. These differences were associated with differences in some behavioural 
variables, such as removing visible fat (69.9% vs. 57.3% most or all), family chatting 
at mealtime (36.2% vs. 28.8%), and having heard of blood cholesterol (67.1% vs. 
52.9%), where the parents of School 1 responded in a more favourable direction than 
those of School 2. Irrespectively of the sociodemographic difference that was also 
noted in the study of disease mortalities in Hong Kong by Lloyd OL et al. (1996)， 
parents' educational levels, used as a proxy for their socioeconomic status, were 
associated with some but not all of their health and childcare behaviours, and these 
associations were not always clear or consistent. 
Of all the variables relating to parents' dietary practices and health behaviours, only 
family television viewing and chatting at mealtime as well as parents supporting a 
child health promotion program and having heard of blood cholesterol, were 
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consistently associated with the parents', particularly the mothers', educational levels 
in the expected directions. These results might imply that more educated parents do 
not always show better health and childcare behaviours than the less educated ones, as 
seen in Philippino mothers' education on child morbidity and mortality (Briscoe J, 
1991). Concurrently, they might indicate that the more educated parents have had 
better access to information, which would influence at least some of their responses to 
the questionnaire, or that they paid more attention to certain aspects of childcare than 
the less educated parents did. 
Parents appeared to be more aware of and concerned about diet-related practices 
related to food purchase and meal preparation prior to mealtimes than any other diet 
and health-related practices. Nearly all adults reported reading food labels and 
removing at least some visible fat from meat or skin from poultry in roughly the same 
proportion as those in the Hong Kong adult dietary survey in 1995 (Janus ED, 1997). 
However, regarding practices during mealtimes, less parents showed that they were 
concerned that the family was eating while viewing television and that their asking of 
their child to eat all his/her food before he/she went to do other activities might have 
unfavourable effects on their child's health. Family eating while viewing television 
lessens the opportunity for the its member to chat; chatting enables both parents and 
children to foster stronger family relations. At the same time, this and the parental 
request to finish all foods may also cue children to eat further, leading to higher than 
required energy intake (Epstein LH et al., 1996) and lesser self control over their own 
food intake (Johnson SL and Birch LL，1994; Birch LL, 1998)，respectively. 
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Regarding children's physical activity, parents' finding the time to play actively 
outdoors with their child also displayed less than desirable results; too many of them 
(36.2%) reported doing this only once or less per week. Parents, inability to find this 
time might be one factor contributing to today's children's low physical activity levels 
and sedentary lifestyle. One study of American schoolchildren indicated that some 
forms of parental behaviours, such as playing with children or providing 
transportation to sport facilities, were more highly related to children's physical 
activity than any others (Sallis JF, 1992). Another study with Finnish children found 
that parents' physical activity levels significantly correlated with their children's 
physical activity and that their inactivity could exert more influential modelling 
behaviour than could physical activity (Raitakari OT et al.，1994). 
The parents' education level was positively associated with some, but not all of their 
nutrition and childcare behaviours. Their behaviours indicated that local parents 
might have greater awareness of and concem for the diet-related practices prior to 
mealtimes as opposed to any other diet and health-related practices. No parental 
occupation or income data was sought in this survey. As knowledge of the effects of 
parental education and these other variables on their children's nutritional status, diet, 
and physical activity are limited, much more research is needed to unravel the 
mysteries and put together the puzzles limiting our understanding of the present 
observations. 
In the present study, much was leamed about the nutritional status of the local 9 to 12-
year-old children as well as the dietary, physical activity, and some related health 
practices of these children and their families. The anthropometric data collected 
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confirmed the 1993 territory-wide survey findings that secular growth changes have 
occurred among the local children, that the male obesity rate at these ages is higher 
than the female obesity rate, and that the male obesity rate was even higher in this 
group. These data might serve as references for future studies of tracking of local 
childhood obesity, despite the small sample size (when compared to that of the 1993 
survey), sampling method used, and sociodemographic differences, as the weights and 
heights of both boys and girls sampled from the two schools were the same. Also, 
because of the similarities between the boys and girls of the two schools, in terms of 
their dietary intake and habits as well as physical activities, the estimated energy 
expenditures of the 10 to 12-year-old children were believed to have provided 
accurate but crude accounts of their recommended energy requirements, used to study 
the factors affecting the nutritional status of this group of children. 
Other strengths of the study of children's energy requirements from their physical 
activity recall data would be the use of this inexpensive but valuable tool in 
epidemiological studies (Sallis JF et al.，1993b) and the consideration of the modes, 
levels, and duration of activities. While the former consideration assessed television 
viewing along with other physical activities, because television viewing had been 
found to relate to childhood and adolescent obesity (Dietz WH and Gortmaker S, 
1985; Gortmaker SL et al., 1990), the latter was believed to be important, because 
each level of physical activity was defined in terms of movement and children of 
different weight statuses use a different amount of energy for the same movement 
(Gutin B and Manos TM, 1993). In addition, with the reported energy intakes of 
these 10 to 12-year-old children being well above their expenditure, even after 
adjusting for increased energy thought desirable for children to spend in high activity 
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level, the frequently reported problem of underreporting of the total calories was not 
of great concem in this study. 
However, in the future, all data would require more extensive validation, because of 
the recall methods used to assess all energy consumed and expended, the 24-hour 
recall assessing the amount of fat added to or removed from children's eaten foods, 
and the existing databases used especially for the dietary and physical activity 
assessments were far from complete. Other limitations to the assessment of children's 
food frequencies were the use of a standard food frequency questionnaire with some 
added children's food items and a limited number of questions used to elicit their total 
fmit and vegetable consumption, rather than a greater number of questions for 
individual food intakes. Thus, future assessment of Hong Kong children's food 
frequencies requires the development of a more standard questionnaire that would be 
still more suitable for the local Chinese children, while giving special attention to 
jfruits and vegetables (Krebs-Smith et al.，1995) as well as fat-containing condiments 
(Beerman K A et al.，1995) and using cross-check questions (Calvert C et al., 1997). 
Lastly, the summer season and irregular school schedule in one of the two schools 
should also be considered as shortcomings in the study. These factors could have 
affected the children's dietary and physical activity behaviours as well as their ability 
to participate in this study. 
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Chapter Five: Conclusions and Recommendations 
The recent increase in the prevalence of childhood obesity for the local Chinese 
children reflects nutrition and epidemiological transitions that are brought about by 
socioeconomic transition. The environmental factors accounting for this rising trend 
in median weight for height are many, including a change in dietary patterns and 
decline in physical activity. The information gathered from this study reveals that the 
local children's dietary and physical activity patterns resemble those of other children 
in Westem societies. Also, of all children and parents' variables studied, which 
include anthropometric, dietary, physical activity, as well as demographic and 
behavioural data, their obesity is significantly and positively related to gender, but 
inversely related to their percentage of energy requirement. Therefore, much more 
information and study are required to understand the underlying factors that determine 
obesity in this pediatric population. 
However, with time, increasing obesity rates wi l l place more children at increased risk 
of premature development of diet-related diseases, such as some cancers, heart 
diseases and hypertension, stroke as well as diabetes mellitus that are now already 
Hong Kong's leading health problems. With time, rising rates wil l lead both the 
sufferers and the society to bear heavy short and long-term medical, socioeconomic, 
and/or psychosocial costs. 
Thus, the rising rates of childhood obesity in Hong Kong should be controlled, i f not 
decreased, to minimize these costs, and the strategies to prevent rising rates should 
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centre on encouraging health-promoting behaviours that focus not on the weight itself, 
but on all aspects of health. On an individual level, these would include getting 
children away from the current practices of poor eating habits and being sedentary, as 
well as implying that there is not an ideal body weight to which they should conform. 
At the same time, the strategies should include promoting the ideas of eating 
healthier, living actively, and feeling good about themselves, as is promoted among 
the Canadian population (Health Services and Promotion, Health and Welfare 
Canada, 1995). 
At community and regional levels, approaches to both preventing new childhood 
obesity as well as controlling and/or lowering the current childhood obesity rates 
would require both physical and social establishments that co-ordinate efforts to 
support the children developing their ability to take personal control over their dietary 
and physical activity habits. The family, school, health professionals, government 
sector (education, health, recreation, agriculture and fisheries, trade, licencing, human 
resources, research, media etc.) and private sector (food manufacturers, catering 
establishments, recreation, research, media etc.) need to direct greater attention 
towards all aspects of increasing physical activity starting in early childhood, as much 
research has shown that physical activity, rather than diet, is a more effective means 
to manage weight, especially when combined with behavioural and dietary changes. 
In meeting their goals and objectives, all must keep in mind that the children's 
behavioural changes sought should become part of their daily living. Therefore, all 
activities encouraged by these efforts must be acceptable, manageable and enjoyed by 
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Questionnaire (English version) 
PHYSICAL ACTIVITIES RECORD FORM 
AND nsrSTRUCTIONS 
>r Office Use Name:  
Date:  
Weight: “ kg  
Height: cm  
Dear Parents/Guardians: 
To the best ofyour ability, recall vourchild'sactiviti^. on Mondayn^uesday, from early morning 
until late evenmg. In the empty table on the back ofthis page, indicate the minute(s)/hour(s) per 
day and time(s) per week that your child spends doing, on average, for;each of his/her activity A 
sample is given below. 
As your child has learned how to complete this one-day physical activities record form please 
work together with your child and fill in the blank table provided as completely as possible, 
p ：  
TIME ACTIVITffiS DURATION ~~FREQUENCY 
(a.m./p.m.) (min/hr per day) (from Mon to Fri) 
" 5 a.m. Lye in bed 15 min/day 5x — 
y:00 a.m. Wash and dress 15 min/day 5x 
7:15a.m. Eat breakfast 30 min/day — 5x 
7:45a:m. Walk to school 12min/day 3^ 
8:00 a.m. Attend in-class'Iessons 5 hr/day 5^ 
9:00.a.m.- Attend physical education lesson 45 min>'day 2x 
9:45 a.m. (volleyball) 
1:00 p.m. - Eat lunch 一 30 min/day 5x 
1:30 p.m. Walk to piano lesson 7 miny'day “ ^ 
1:37 p.m. Piano lesson 30 min/day ^ 
_ 2 : 0 0 p.m. — Do homework — 60 min/dav 5x 
3:00 p.m. Eat snack lOminAiay 5^ 
Watch TV 60 min/day 5x 
4:00 p.m. “ Take a nap 一 90 min/day 3 ~ 
5:30 p.m. Watch TV 90 min/d^ 5x 
7:00 p.m. Eat dinner 60 minAlay 5^ 
_ 8 : 0 0 p.m. Play video games 2 hr/day 3^ 
IO:OOp.m.| Sleep 8)/<hr/da; 5x 
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~~TIME““ ACTTVITmS DURATION ~~FREQUENCY~ 




ONE-DAY DIET FORM AND INSTRUCTIONS 
^ Office Use 
Datc: Name:  
Meal Pattern: [ j LfsuaI / [ j Unusual Sex: Birth Date: 
Reason for UnusuaJ Meal Pattern: Grade/Class: — ]^^]^^^^ 
Dear Parents/Guardians: 
To the best ofyour ability, recaU wh&lvourchildate on Mondayn"uesday, from his/herwaking moment to his/her 
bedtime, hi the empty table on the back of this page, indicate Uie information under the appropriate columns. 
As your child has leamed how to complete this one>day diet form, please work together with your child and fill in Oie 
blank tabic provided as completcly as possible. 
E-g- , 
TIME FOOD/BEVERAGE~~ AMOUNT COOKJNG PLACE OF PLACE 
(a.m./p.m.) ITEMS EATEN METHODS FOOD OF 
(Include ingredients and (wt) PREPARATION/ EATING 
brand name, ifknown) PURCHASE  
6:45 a.m. Savoury congee, thin: 1 std bowl Boil Food stall Food stall 
1. sliced fish fdlet I tael 
2. shredded lettuce, raw Gamish 
3. peanuts, fried & 1 Tbsp. Deep fry— 
salted  
Cheung fan，vegetarian 3 whole pc Shallow fry Food stail Food stall 
Sweet sauce 1 Tbsp.  
10:15a.in. Sandwich: — Home ~ S c h o o l 
1. plain bread 1 slice  
2. margarine 2 tsp. 
3. cheese 1 slice 
Garden biscuits 2 pc 一 一 School School 
Lemon cream Filling  
Vita soy milk 250 mL 一 一 School School 
I P-m. Fried rice, Yeung chau 1 std bowl Stir fry ~ Home Home 
Chinese tea 1 std cup “ Home Home 
3:15 p.m. Calbee potato chips 1 small bag Deep fry Supermarket “ Home 
Coca-Cola 1 can Supermarket Home 
7:00 p.m. Plain rice 1 std bowl “ Boil — Home Home 
Golden thread 3 tad l h a l b w fry Home Home 
Choy sum w/ oyster 100 g Boil 一 H o m e H o m e 
sauce  
Pork chops w/ lemon 200 g 一 Shallow ^ Home 一 Home 
sauce  
Orange 1 small — Home Home 
10:00 p.m. Dryers vanilla ice-cream '/2 std bowl — “ Supermarket Home 
Ms. Juice Apple Juice “ 2 5 0 m L “ Supermarket Home 
‘127 
TIME ““FOOD/BEVERAGE““ AMOUNT COOKING PLACE OF ~ P L A C E 
(a.m./p.m.) ITEMS EATEN METHODS FOOD OF 
(Include ingredients and (wt) PREPARATION/ EATWG 
brand name，ifknown) PURCHASE  
128 ,、 
FOOD HABIT FORM 
Office Use 
Name:  
Special Diet (e.g. vegetarianism, disease, or food allergy): 
Food Likes:  
Food Dislikes:  
Below is a list o f foods and beverages. Think about each food listed below, then indicate how often, on average 
that yourchildconsnmes each item. Place an "X" below the column that best represents his/her eat'ing intakes. ’ 
As your child has learned how to complete this food habit form, please work together with your child and fill in 
the blank table provided as completely as possible. 
<lxy 2-3x/ l-2x/ 3-4x/ 5-6x/ lx/ 2x/ >3 
Never month month week week week day day dav 
FOOD ITEMS (0) (1) (2) (3) (4) (5) (6) (7) (8) 
Congee / rice, white or [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] 
glutinous rice 
Congee / rice, red or brown [ ] [ ] [ ] [ ] r ] r ] r i �^ �^ 
Fried rice [_J [_J [ J [ ] r ] r ] �i r i r i 
Soup noodles / vermicelli, [ ] [ ] [ ] r ] r ] r i �i �i �^ 
wheat, rice, or ogg 
Instant noodles [ ] [ ] [ ] r ] r ] r i r i �i f i 
Fried noodles or vermicelli [ ] ^ [ ] [ ] r j r i r i r i r i 
Fried spaghetti / macaroni [ ] [ ] [ ] [ ] r ] r i r i r i � ] 
Macaroni / spaghetti [_] [_J r i ^ r i r i �i r i r i 
Bread, white [ ] [ ] [ ] r ] r i r i r i r i r i 
Bread, whole wheat [ ] [ ] [ ] [ ] [ ] r ] � i � i r i 
Buns, savory or sweet [_J QJ ^ r i r ] r i r i �i r i 
Breakfast cereals / oatmeal [ ] [ ] [ ] r ] r ] r i r i r i r i 
Cakes / biscuits / crackers, ~ ] ~ ] ["] ^ j [ ^ [ ^ ^ p j p j ~ = = ~ 
plain 
Cakes / biscuits / crackers, [ ] [ ] [ ] r ] r ] r i �飞 �i �^ 
cream  
Pastries, savory or sweet [ ] � ] f ] �i F ] jH p j p j p j   
Vegetables ["] ^ ^ ] ^ ^ M ^ M H “ 
Vegetable salads (exclude [ ] [ ] [ ] [ ] r ] r i r i r i � ] 
fruit salads) 
French fries/potato chips/ [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ j [ ] 
shrimp chips / onion rings  
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I 
< l x / 2-3x/ l-2x/ 3-4x/ 5-6x/ ]xJ 2x/ >3 
Never month month week week week day day day 
FOOD ITEMS (0) (1) (2) ( 3 ) ⑷ （5) (6) (7) (8) 
Pulses / bean curd / bean [ ] [ ] [ ] [ ] [ ] [ ] [ j [ ] [ ] 
curd sticks or sheets ~ 
Fried bean curd / bean [ ] [ ] [ ] [ ] [ ] [ ] [ j [ ] [ j 
curd puffs “ 
Nuts, savory or sweet [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ j 
Peanut butter QJ [_] [ J [ ] f ] [ ] f ] f ] f ^ 
Fmits, fresh [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] 
Fruits, dried (e.g. raisins) [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] 
Fmits, canned ^J LJ LJ [ ] f 1 [ ] [ ] [ ] f j 
Chicken / duck, without [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] 
skin 
Chicken / duck, with skin [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] 
Fried chicken [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ j [ ] 
Pork chop / ribs [ ] [ ] [ ] [ ] [ ] [ ] [ j [ j � ] 
Ham / luncheon meat / [ ] [ ] [ ] [ ] [ ] [ j [ ] [ ] [ ] 
sausage / bacon 
B e e f / pork, lean ^ ] ^ ] [ J [ ] f ] [ j [ -| �^ |- ^  
9 ! ^ U [ ] [ ] [ ] [ ] [ 1 [ ] [ ] [ 1  
Fried fish / shellfish / cuttle- [ ] [ ] [ ] ["] ^ ] ["^ p ] ^ [ j 
fish / squid /octopus / 
shrimps 
Non-fried fish / sheilfish / [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ j 
cuttlefish / squid / octopus / 
shrimps  
Egg, whole (steamed / b o i l e d ) [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] 
Fried / scrambled egg [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] 
Egg, white only [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] 一 
Steamed dim sum, [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] 
dumplings, or cheung fan 
Fried dim sum, dumplings, [ ] [ ] [ ] [ ] [ ] [ ] [ j [ ] [ ] 
or cheung fan  
Hamburgers (all types) [ ] [ ] [ ] [ ] [ ] � ] [ ] [ ] [ ] 
^ u ~ u U _ u _ • _ _ u _ u _ n n ~ " 
^UTt [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] 
^ ^ •——L i u • _ u u _ _ u _ [ 1 r 1  
Butter / marganne [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] 
Salad dressing / mayonnaise / [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] 
sandwich spread  
Desserts (e.g. bean puddings / [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] 
sago puddings)  
Ice cream / sherbet / [ ] [ ] [ ] [ ] [ j [ ] [ ] [ ] [ j 
Popsicle / icicles  
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<lx/ 2-3x/ l-2x/ 3 ^ x / 5-6x1 lx/ 1x1 >3 
Never month month week week week day day day 
FOOD ITEMS (0) (1) (2) (3) (4) (5) (6) (7) (8) 
Candies / lollies [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] 
Chewing gums [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] 
Chocolates [ ] [ ] [ ] [ ] \ ] [ ] [ ] f ] f ] 
Jelly [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] 
Jams / preserves [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] 
Others: 「1 f l f l f l H H f l f l f l ~~ZZZH~ 
I [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] 
r 1 r 1 f 1 r 1 r i r 1 r i r i r 1  
<lx/ 2-3x/ l-2x/ 3-4x/ 5-6x/ lx/ 2x/ >3 
Never month month week week week day day day 
FOOD ITEMS (0) (1) (2) (3) (4) (5) (6) (7) (8) 
Soups, clear (Chinese-style) [ ] f l • f l f ] f l • ~ ~ ~ • ~ ~ f 1 
Soups, thickened [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] 
Milk, ft:ll cream f l f l • f l ~ ~ • • • ~ ~ • ~~「1 
Milk’ low-fat/non-fat �1 f 1 f 1 �1 f ] �1 f 1 f 1 f 1  
Chocolate milk [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] 
YakuIt [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] 
Soy miIk/malt s o y m i l k / [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] 
flavoured soy milk  
Carbonated beverage / fruit [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] 
flavoured drink / non-
soy milk, box drink  
Vegetablejuice/purefruit [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] 
juice (exclude fruit 
flavoured drink; box drink ) 
Beer, liquor [ ] [ ] [ ] [ ] [ ] [ ] [ 1 f 1 F 1 
Tea /co f f ee , plain [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] 
Tea / coffee, w/ cream/sugar [ ] [ ] \ ] f ] [ ] �1 [ ] [ ] [ ] 
Others: [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] 
[ ] [ ] [ ] .[ ] [ ] [ ] [ ] [ ] [ ] 
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] 
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] 




Academic Performance:  
Dear Parents/Guardians: 
Below are questions that concem children's food intakes and habits. For each question below, please select the 
answer that best reflects your usual practices. Place an "X" in the box given or a short description in the space 
provided. We strongly encourage that both parents/guardians who are most familiar with the activities answer 
the respective questions together with their child whenever it is appropriate. 
1. Do you ever remove the visible fat on your chicken or meat during food preparation? 
[ ] r e m o v e [ ] remove some [ ] remove most [ ] remove all  
non at ail 
2. How often does your child eat deep fried food? 
[ ] n e v e r or [ ] < lx/month [ ] 2-3x/month [ ] > lx/week  
almost never 
3. What foods and beverages does your child usually have beside the main meal? 
4. How often do you give supplements or tonics to vcnir child7 
[ ] n e v e r or [ ] < lx/month [ ] 2-3x/month [ ] > lx/week  
almost never 
5. How often do you read food labels (if provided) when you purchase new food items? 
[ ] n e v e r or [ ] sometimes [ ] almost always [ ] always  
almost never 
6. Do you usually require votir child to eat food that you know he/she dislikes most? 
[ ] n o [ ] yes If yes, specify food(s) disliked:  
‘132 
7. Do you usually ask your child to eat all his/her food before he/she goes to do other activities? 
[ ] n o [ ] yes ‘ 
8. Do you usually reward your child with foods or beverages for any good behaviour? 
[ ] n o [ ] yes If yes, specify food(s) rewarded:  
9. During mealtime, what habitual activities take place while the meal is eaten? (i.e. chatting, 
watching TV, studying, etc.) 
At home:  
‘133 
Below are questions about you and your child. For each question below, please select the answer that best 
describe either one of you. Place an “X” in the box given or a short description in the space provided. We 
strongly encourage that both parents;'guardians who are most familiar with the topics answer the respective 
questions together with their child whenever it is appropriate. 
1. What is the educational level ofboth you and your spouse? 
Father: 
[ ] n o n e at all [ ] < primary [ ] < secondary [ ] > tertiary  
Mother: 
[ ] n o n e at all [ ] < primary [ ] < secondary [ ] > tertiary  
2. How often do you read up on child health information (including newspaper and magazine)? 
[ ] n e v e r or [ ] < lx/month [ ] 2-3x/month [ ] > lx/week  
almost never 
3. How often does your child actively play outdoors? 
[ ] < lx/week [ ] 2-3x/week [ ]4 -5xAveek [ ] > 6 x / w e e k  
4. How often do you find the time to actively play outdoors wHh your child? 
[ ] < Ix/week [ ] 2-3x/week [ ] 4-5x/week [ ]>6x /week  
5. Would you permit vo//r child to participate in a child health promotion program? 
[ ] n o [ ] yes  
6. Have you ever heard ofblood cholesterol? 
[ ] n o [ ] yes 
7. Would you be interested in finding out ycntr child's blood cholesterol level if it means using a 
blood test? 
[ ] n o [ ] yes  
‘ 1 3 4 
8. How often does your child snack on foods or beverages while watching TV? 
[ ] n e v e r [ ] lx/week [ ] 2-3xAveeic 
[ ] 4 - 5 x / w e e k [ ] > 6xy'week [ ] > lx/day 
9. What foods and beverages does hey'she normally snack on while watching TV? 
Specify food items:  
10. Does your child ask you to purchase foods or beverages hej^ she sees on TV? 
[ ] n e v e r [ ] sometimes [ ] almost always [ ] always  
















時間(上午^5午） 活励項目 |持久性(每天以分鎚或|星期一至五巡行的次數 
小時計算)  
6:45a.m. 起床 15分鐘 5 ^  
7:0Qa.m. 梳洗 — 15分鐘 5 ^  
7:15a.m. 吃早蟹 3 0分鐘 ^  
7:45 a.m. 步行上學 12分鐘 3次 
8:00 a.m. ± i i ‘ 5小時 5次 
9:00-9:45 a.m. 體育諫(排球） 45分鐘 2次 
l:OOp.m. 午钱 30分錨 5 ^  
1:30 p.m. 步行去纟丨.丨鋼琴 7分純 ~" ^  
l:37p.m. l m ^ 30 分紐 2次 
2:00 p.m. 做功丨深 60分鈍 5次 
3:00 p.m. 7^ ‘ 10分鐘 5次 
看爾視 60分鐘 5次 
4:00 p.m. 午睡 90分_ ^  
5:30 p.m. 骑迴視 90分箣 5jK  
7:00 p.m. 吃晚赞 60分鐘 SjK  
8:00 p.m. 打電子遊戲機 2小時 ^  
10:00 p.m. |睡覺 I 8小時45分 5次  
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昨天飲食模式： 學童^^ |』： 學逭年齡： 







~ i f i~|食物/飲料[包括材料，如有|進食份盟|煮食方法|~~ i r a5^~ 進位地點 
[上午/下午]牌子名稱’請列出》] 烹調地點  
6:45am “ 咸稀粥，包括： 1標难碗1丨彳滾 小愈店 小位)；1 ~ ~ 
1 .免片 1兩 — 一 
2.撕碎虫菜，未煮的 _ 少 許 — 
3.成脆花生 —1湯逃 ~ ~ ^ ~ “ 
齋腸粉 ~ 3 M ^ j ~ 小食店 • 小位店’ 
s|M 丨茶匙 
lQ:15am • 三文治，包括： — 家级 學校 _ 
"l. 1白麵包 — 1 片 一  
~ 2 . 牛汕 —2'^;i l fa • — 
_ 3 .芝士 1片 
嘉頓棒檬夾心餅 — m 學校一 學校 
維他奶 一 2 5 0 盒 裝 毁 校 一 學校 
l:OOpm “ 楊洲炒阪 1 標 雄 碗 ~ ~ i ^ ~ 家琪 家旗 
“ 中國茶 3/4標维杯~~W Wm 家^{ 
3:15pm 卡樂8躲片 1小包 —~^. ~ 超 級 市 場 ^ ^ T ~ 
可口可柴汽水 —1碰 超級市場 家琪一一 
7:00pm “ 1¾(¾ 丨標準碗 _ ~ m ~ 家逛 ^ ¾ 
紅衫魚 — m ~ ~ 1 ~ m^ 家迪 “ 
. |^ ^油菜心 100~克 ―“ m ~ ^m 家级 一 
_汁猪机 —200克 煎 家蕴 家级 
m .―丨小倘 一 家 ^ ^ 家災 “ 
10:00pm Drcycrsm 1 / 2小杯— 超級市場 家题 
艰汁先虫翻果汁 I 250齋升 超級布場 家琪 一 
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~ i i i i ~ " |食物 /飲料 [包括材料，如荷牌子 |進食份量 |煮愈方法丨購買或 |巡愈地點 












沒有每月1次或毎月 毎週 毎週 毎週 毎日 毎日 毎曰3次 
: f e ^ I @ M 以下 2-3次 1-2次 3-4次 5-6次 1次 2次 或以上 
(0) (1) (2) (3) (4) (5) (6) (7) (8) 
粥/阪（白米1^1^米） [] [] [] [] [1 [ ] [ ] [ ] ( ] 
粥/阪(紅米或啡米） (] [] [] [] [] [] [] [] [] 
.炒阪 [ ] [ ] [ ] [ 3 [ ] [ ] [ ] [ ] [ ] 
中式湯麵(河粉•米粉，[] [] [] [] [] [] [] [] [] 
小麥麵或全逛麵)(不也估 
即食麵） 
即食麵 [] [] [] [] [] [] [] [] [] 
炒麵/炒河粉欣米粉 (] [] [] [] [] [] [] [] [] 
炒迎心粉/炒窓大利粉 [] [] [] [] [] [] [] [] [] 
迎心粉/窓大利’粉 [】 [] [] [] [] [] [] [] [] 
111购 [J [ 1 [ J [ J [ ] ( ] 1 J [ ] [ ] 
±^^\!l [ J [ ] [ J [ J [ ] [ J [ ] [ ] [ i  
|^或甜麵包 [ ] [ ] [ ] [ ] [ ] [ 3 [ ] [ ] [ ] 
早餐麥片 /^麥片 [ ] [ ] [ ] [ ] [ 3 [ ] [ ] [ ] [ ] 
?0蛋糕或淨餅乾 [] [] [] [] [] [] [] [] [】 
忌成蛋糕§^夾心餅乾 [ ] [ ] [ 1 [ ] [ ] [ ] [ 3 [ 1 [ ] 
_ a t a [ 1 [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] 
i'/a$ [ ] [ ] [ ] [ 1 [ ] [ ] [ ] [ ] [.] 
蔬菜沙1^ [ ] [ ] [ ] [ 1 [】 [] [] [] [] 
炸鉴條/€.片 [] [] [] [] [] [] [] [] [] 
/锻片/洋細  
豆類/：^岛/支竹郷竹 [ ] [ ] [ ] ( ] [ ] [ ] [ ] [ ] n  
炸：^！^/^^卜 [ ] [ ] [ ] [ 1 [ ] [ ] [ ] [ 1 [ ] 
诚或甜果仁^？^^ 生 [] (] [] [] [] [] [] [] [] 
花生设 [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] t ] 
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沒有毎月 1次 侮月 毎週 毎週 每週 毎日 毎日 毎曰3次 
: f e ^ f f i M 或以下 2-3次 1-2次 3-4次 5-6次 1次 2次 或以上 
(0) (1) (2) (3) (4) (5) (6) (7) (8) 
新蛘生梁 [] [] [1 [ ] [ 1 [] [] [】 [] 
乾生來(如1：：^*见乾） [] [] [】 [] [】 [】 [] [] [] 
_ 生 ^ ^ [ ] [ ] [ ] [ ] [ 1 i 1 [ 1 【 ] U _ 
去皮雞/Tiej [ ] U [ ] U [ ] [ ] [ ] [ ] [ ] 
有皮雞/m [ ] [ ] [ ] [ 1 [ ] [ ] [ ] [ ] [ ] 
炸雞 [ ] [ ] [ ] [ ] [ ] [ ] [ 1 t 1 [ ] _ 
豬机/排胥 [] [] [] [] [] [1 [] •[] [] 
火腿/午從肉/香腸/煙肉 [] [】 [] [] [] [] [] [] [] 
瘦平肉/猪肉 [ ] [ ] [ ] [ ] [ ] [ ] [ ] 【】 U _ - 
內臓 [ ] [ ] [ ] [ ] [ ] [ 1 [ ] ^ ] U _  
煎魚/貝般海産/肚魚/八 [] [] [] [] [】 [] [] [] [] 
爪]^/锻  
其他突調方法的负/貝般 [] [] [] [] [] [] [] [] [] 
海苑/就负/八爪免/锻 [] [1 [ ] [ ] [ ] [• 1 [ ] [ ] [ ] _ 
蒸/始湿(全勤 [] [] [1 [] [] [] [】 [] [] 
炒 艦 [] [] [] [] [] [] [] [】 [1  
淨适白 [ 1 [ 1 [ 1 [ ] [ 1 [ ] � ] U U _ 
热點心’胶子或腸粉 [] [] [] [] [] [] [] [] [] 
炸成煎點心• m'-mm \ i f i [ i [ i [ i [ i f i [ i [ i  
rx^mmid i j 丨] 11 i丨 [ i i】 [丨 [】 丨丨 
Mm [ ] [ ] [ ] [ ] [ J [ 1 [ ] t J 【】_ 
%m [ ] [ ] [ ] [ ] [ ] [ ] t ] [ 1 11  
芝士 [ ] [ ] [ 1 [] [] [] [] [] 【1  
牛汕/人造平油 [1 [ ] [ ]. [] M [] [] [] [】 
沙律粒/蛋黃哲/三文治验[] [] [] [] [1 〔] [] [] [ ] _ 
甜品或朋水(如:西米布丁/ [ ] [ ] [ ] [ ] [ 1 [ 1 [】 [] [] 
亥^：^沙) ； 
雪糕/冰條/雪條 [ ] [ ] [ ] [ ] c 1 [ 1 t ] [ ] [ 1 _ 
糖梁 [] [] [] [】 [] [] [] [] [】 
香口膠 [] [] [] [] [] [] [] [] [] 
朱古力 [ 1 [ 1 [ ] 11 [ ] [ ] U U Li__  
嗜.哩/«潜 1^糖 [] [] [] [] [] [] [] [] [] 
果设 [ ] [ ] [ ] [ 1 [ ] t 1 [ 1 [ ] LL_  
其他(調列日月): [ ] [ 1 n [ 1 M [ ] u [ ] [ I  
[ ] [ ] [ ] n [ ] [ 1 u u 门 
[ ] [ 1 [ 1 [ ] u u u [ ] [ ] 
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沒宵域月1次 毎月 毎週 毎週 毎週 毎日 毎日 毎曰3次 
l ^ c S f f i l S 或以下 2-3次 1-2次 3"4次 5-6次 1次 2次 或以上 
(0) (1) (2) (3) (4) (5) (6) (7) (8) 
浙猫(中式湯） [] [] [] [] [] [] [] [] [] 
• 观 [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] 
全脂奶 [] [] [] [] [] [] [] [] [] 
•或脫脂奶 [ 1 [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] 
朱古力奶 [] [] [] [] [] [] [] [] [] 
益力多 [] [] [] [] [] [] [] [,] [] — _ 
笠奶/加味豆奶(如蜜瓜藍 [] [] [] [} [ ] [ ] [ ] [ ] [ ] 
奶，麥稍) . 
汽水/果汁或其他紙包肷 [] [] [] [] [] [] [] [] [] 
品(不包括宣奶、麥稍) 
蹈窄蔬菜汁或果汁 [ ] [ ] [ 1 [ ] [ ] C ] [ ] [ ] [ ] 
(不包括紙包裝染汁)  
啤酒或酒稍欣料 [] [] [] [] [] [] [] [] [ ] . 
淨茶或淨咖啡 [] [] [] [] [] [] [] [] [] 
加糖或奶的茶或咖啡 [】 [] [] [] [] [] [】 〔] [] 
其{01(^ 7^夕'|』明): [ ] [ ] [ ] [ ] [ ] [ ] [ 1 [ ] [] 
‘142 
此欄不用棋 
學 _ 名 ：  





[ ]從不去除 [ ]去除少部份 [ ]去除大部份 [ ]全部去除  
2.你的子女多久會吃一次炸的愈物呢？ 




[]從不或幾乎沒有 []每個月一次或少過一次[]每個月二至三次  
[]彳彡]迎乂]一次成多於一次 
5.當你選腿位物時’你多久會閱諧食物標诞(如荷)一次呢？ 
[]從不或幾乎沒^ :^1‘ [ ] i^Vj^  []經;(;？ [ 1 ;-i^ ;^ i^    
6.你有否經常要求子女進食一些他們最不蕃歡的食物呢？ 
[ ]沒有 [ ]有如苟’諮註明何租食物 : _ _  
7.你荷否經常要求子女先吃下食物才去做我：他活励呢？ 
[ ]沒有 [ ] 有 
8.你荷否經?丨�’以位物/欣品來览_子女的]^4好裝现呃？ 
















〔〕每星期一次或以下 〔〕每星期二至三次  
〔〕每星期四至五次 〔〕每星期六次或以上 
4.請問你平均花多少時間來與子女一^11£行室外活動？ 
〔〕每星期一次或以下 〔〕毎星期二至三次  
〔〕每歷期四至五次 〔〕每星期六次以上 
5.你會否准許你的小朋友參與一些兒童健康推廣計遨？ 






〔〕從來沒有 〔〕每^110—次 〔〕每星期二至三次  
〔〕每星期四至五次〔〕每星期六次或以上〔〕毎天一次以上 
9.當小朋友看電視時,通常會吃甚麼零食？(請說明） 








Introductory letter (English version) 
Thc Chinese University ofHong Kong 
Division ofFood and Nutritional Sciences 
of 
The Department ofBiochemistry and Biology 
A CHILD HEALTH STUDY 
June 1997 
Dear Parents/Guardians 
Thc Food and Nutritional Scicnces Programme ofThc Chinese University ofHong Kong is 
currently conducting a child health study among Hong Kong primary school children. It is with 
great pleasure that wc invite you and your sonAkughter to participate in this event through 
School. 
This survey is conducted in order to gain a greater understanding of the diets and health of the 
territory's childrcn. From this information, we hope to develop health programs aimed to better the 
health o four children. We seek your permission to measure your child's weight and height as well 
as your help in completing questionnaires on children's dietary and physical activity patterns. 
On June 23, 1997, our trained personnel will attend your child's school to teach him/her how to 
complete thc questionnaires with you at home between June 23 and June 25. On June 25, 1997，we 
wish to collect these completed questionnaires and, at the samc timc, measure your child's weight 
and height. 
Prior to our visit to your child's school’ we wish you and your child to consider participating in our 
child's health study. Then on June 23, we will have your child bring home a parenL^guardian 
Informed Consent Form for you to sign if you so choose. In addition to your consent, we will also 
ask for your day-time or evening contact telephone number, as we may later need to reach you to 
clarify certain information that you provide. 
Finally, we wish to thank you for your timc and cooperation in our children's diet and health study. 
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^ _ _ _ _ _ i    
Thc Chinese University ofHong Kong 
Division ofFood and Nutritional Sciences 
ofThe Department ofBiochemistry and Biology 
A CHILD HEALTH STUDY 
June 23, 1997 
Dear Parents/Guardians 
Earlier in our introductory letter concerning our study to gain a greater understanding of the diets 
and health of the territory's children, we have asked that you and your child to consider 
participating in our survey. Today, your child hasjust been instructed by our staffon how to 
complete the enclosed dietary and physical activity questionnaires with you. We would greatly 
apprcciate it if you and your spouse together with your child can take the time to fill the requested 
information and then retum them to us on June 25,1997. 
In order to get the most accurate information, it is important that you and your child discuss these 
questions and get the answers together. In addition to the training given to your child already, thcrc 
are some instructions on all of the forms we ask you to complete. If you and your child have any 
questions concerning the instructions between now and June 25, please do not hesitate to contact us. 
Wc would bc morc than glad to answer your questions or conccrns at 2609 6253 or 2609 6398. 
Furthermore, we vvill need to measure your child's weight and height as part of our child health 
study on Junc 25. Plcasc havc your child bring lo school his/her summer physical cducalion 
unilbrm. Your child will be measured in his/her uniform by our trained personnel. 
Laslly, wc ask you to kindly read and sign thc following parent/guardian Informed Conscn( Form 
for a Child Hcallh Sludy and then have your child return it to us on Junc 25 along with the 
complcted questionnaires, ifyou and your child wish to participatc in this study. You may be 
assured that all information you and your child provide us will bc safely guarded. Thc information 
shall bc considcrcd confidcntial and all providers of thc information remain anonymous at all time. 
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• # 
The Chinese University ofHong Kong 
Division ofFood and Nutritional Sciences 
of 
The Department ofBiochemistry and Biology 
A CHILD HEALTH SURVEY 
July 7’ 1997 
Dcar Parents/Guardians 
The Food and Nutritional Sciences Programme ofThe Chinese University ofHong Kong is 
currently conducting a child health study among Hong Kong primary school childrcn. It is with 
grcat pleasure that we invite you and your sonAdaughter to participate in this event through 
School. 
This survey is conducted in ordcr to gain a greater understanding of lhc dicts and health of thc 
territory's children. From this information, wc hopc to hc!p dcvclop health programs aimcd to 
betler thc health ofour children. We seek your permission to measure your child's weight and 
height as well as your help in complcting questionnaires on children's dietary and physical activity 
patterns. 
Your child hasjusl bcen instructcd by our staff on how to compIetc thc cncloscd questionnaires with 
you today. We would greatly appreciate it if you and your spouse together with your child can take 
the timc filling thc requested information and then return them to us on July 9. In order to get thc 
most accurate information, it is important that you and your child discuss these questions and get 
the answers together. In addition to the training given to your child already, there are some 
instructions on all of the forms wc ask you to complete. If you and your child have any questions 
concerning the instructions between now and July 9, please do not hesitate to contact us. We would 
be more than glad to answer your questions or concerns at 2609 6253 or 2609 6398. 
Furthermore, we will need to measure your child's weight and height as part of our child health 
study tomorrow. Please have your child bring to school his/her summer physical education 
uniform. Your child will be measured in his/her uniform by our trained personnel. 
Lastly, we ask you to kindly rcad and sign the following parcnt;'guardian Informed Consent Form 
for a Child Health Study and then have your child retum it to us on July 9 along with the completed 
questionnaires, if you and your child wish to participate in this study. You may be assured that aII 
information you and your child provide us will be safely guarded. The information shall be 




A p p e n d i x 3b 
Introductory letter (Chinese version) 
「香港小學生營養研究」 
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Appendix 14 
Consent form (English version) 
The Chinese University of Hong Kong 
Division ofFood and Nutritional Sciences 
of 
The Department ofBiochemistry and Biology 
INFORMED CONSENT FOilM FOR A CHILD HEALTH STUDY 
I hereby grant permission to the Division ofFood and Nutritional Sciences ofThc Chinese 
University ofHong Kong to assess the weight and height o fmy child by letting only trained 
personnel do physical measurements. I also agree to aid the Division in this child health study by 
completing questionnaires on dietary and physical activity patterns with my child. 
I understand that both my child and I shall remain anonymous and that the information we provide 
will be safely guarded and remain confidential. I agree to reveal my day-time or evening contact 
telephone number to the Division, which may contact me if i! finds that the information I provide 
need further clarification. 
I havc read the above statement and thoroughly understand the conditions that are required by my 
child and mc. 1 havc also had an opportunity Lo ask questions aboul the child health sLudy and lhat 
all answers provided arc to my satisfaction. 
Signature ofParenl/Guardian Date Signature ofWitness 
of Child Participant 
Day-time or evening contact telephone number:  
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Standard household measures used for the teaching of quantifying food amounts eaten 
and during the interviewing ofchildren (volume listed in the order of left to right) 
n Q m i ^ ^ H " ^ m n i m 2 
^ ^ 1 , 嘱 ^ ^ ^ ¾ ¾ 
』 * 一 : 1 “ — ， ， ^ ^ ^ ^ _ 
i :::”:、 ’、 ： _ ‘ * ; 。 > Y — � • _ 
‘ ： : � ' A ‘ • 塵 。 、!、， 
100mL 140mL 180mL 250mL 250mL 290mL 330mL 450mL 
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80mL 150mL 2 2 0 M . 180mL 200mL 200mL 300mL 
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Individual food portions shown to children during the interview to help quantify food 
amounts eaten 
陽，、 i ^ ^ ^ ^ ^ ^ ^ ^ M ^ ^ H ^ ^ B 
f _ : ^ 9 
b- j；’ . t . ^ - J j ^ v -r'p^ry^ ^ ^ ^ M ^ f T ^ ^ B ^ ^ / ^ ^ S 
气 "A' ^ ^ .^  ^ «$"*W.i,t.^!^T:iSS$SM ^ ^ ^ ^ & 2 : "%w<- -¾ ' ^ . ^ . ^ ^ r f ^ ^ M i H 
23 grapes/135 g/3 tael small medium large 
_ • P^ 
隱 ^ ^ ^ : I . ^ ^ ^ p F � ’ , 
^,siV" _ - , , , ^ . ^ ^ f ；： , -
I：-', '- '•'"‘.…二一 • ‘ ‘ ‘ ‘ “ 、、：. I . 」H、”^ 、?£j^ .?'‘n 'l'i. ”)^  f »'心 
L i " :A . :2:=Uin:::^^=;t^"^*3ESi^^ i^  ^ ^ ; ; i ;a ;^ is :^g.s: : i^h ik jUi&i 
“ 250 gy^6 tael 250 g/6 tael 
" 綱 圓 
'^； ^  ‘^节’、：丄二*、、说斤、:^  L '^ ^ / ¾ ^ ; ^ ^ ¾ . , ^ , ' ¾ ¾ 
L:、 ,S^aSu= i^^ :H* :^2LM^r> la_ 'L 乙感“|^1^^^^：!>^^^^1^1?7雄邏 
40 g/1 tael (raw) 40 g/1 tael (cooked) 
團 關 
;- ？、 ^g^,-. ,^^-^ , . . . . ‘ - - " ^ « ^ ^ t - » * » , : j^* - ~ 二 * 導 
\ i ^ ^ ^ ! L i H ^ - - " - - - - - ^ ^ ^ ^ ^ m ^ ^ ^ ^ ^ ^ m 
： 100 g/2.5 tael (raw) 1 oo g/2.5 tael (cooked) 
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mm 
40 g/1 tael (raw) 40 g/\ tael (cooked) 
mm 
40 g/1 tael (raw) 40 g/1 tael (cooked) 
^^ i®l 
" ' ' - ; ^ ^ ¾ P ^ fJ：t“ / ' 1 • <y• - . ^ ; ’�' T -j-r,y'T2^rr^7<^^fr^ 
‘ i:r.,> , ‘ •、>,.。-、•〒nrTjr.rn«^ 【‘1 _‘> , 脚史样 — _ ^ 
；.：^, «««.... « I i r ^ . ~ ^.^.r^^ksa^^ '^ '^^ ‘ ‘ f>^Sj^^^:^:iI^i:L:^^-^uSi&a 
40 g/1 tael (raw) 40 g/1 tael (cooked) 
f ^ ^ _ ， ' ； 
kf:- . ~i ftr : , -• Vv； 
8¾^ ^ r . :^^;-::^--^=.^%¾ - 、 • • - V •、，—, 『 -• •：丄一* .-,.-:”:¥• 
^m-0>timm'*mm. . j> | .... . _ ^ ^ ™ J 
>MT 0,m • « •« «• »» «• «• «« «« *« M «• »« m mi _: i i :: ^ ^ « <•« “ ® «• « « • • ” ** **^^••SJ^^ 
:i„„.iir'- •-•. ‘-.- . , • -- -^ ^ [^^ -1..^ -^1^ .^ .¾^ i .：.- ‘:.,.一一>^^^ <^^===^份^«»«.-一_•"": , ,�. .:i^ :"i,_'''___*TT 
I 40 gA tael (raw) 40 g/1 tael (cooked) 
I 
I 155 i |. 
i I 
I 
- ^ - p ^ ^ r ^ ^ 
丨 ： : ^ ^ ^ I ：“ ^ ^ ^ ^ I 
1¾ ‘ T^S^^ ^^ ^^ ^：' ‘ . -1 5 ,, , - , ;;p j~., ’”，:¾ 
n vz'"-|i •‘‘ ''y" ‘ .' V'W -^  'I ^ .y-..-^ -.T-^ t| ‘‘ —,爱、,乂：，《- ’'*、；# ,' ；^  
i、/r L r ‘ ^«〜）-^一 “ ‘ 。、— ,' <^“^Hf’械《^Jrit¾^fK：,ttu¢鄉tMrJ^?r:•*^«•*^ — »W<^^产、W—|孩筹 
r “ 1^ 'Ad %T .!f^ .^ 'l^  ! ? a h & T i ^ a « ^ y " - ^ ^ . . . , _ . . . . _ « » A 
220 g/5.5 tael (raw) 220 g/5.5 tael (cooked) 
_ _ 
1 臉 ' 乂 丄 : . • - 了 ^ " ^ " ^ |'' . ’^"二三,'’-'广〜厂-产-
^ ^ ! ! ^ ^ y : > S ; : : r 口 二 賺 鄉 ! & _ 變 fc,;^^^M4SM^MMiS^^s^^ 
80 g/2 tael (raw) 80 g/2 tael (cooked) 
圃闕 
, , 、 a ^ ^ - . . > : ^ 2 ^ ^ - ^ ^ ^ I ^ y ^ T l : ^ m r ; ^ 
，、、 ：:cK=* : : : := ;T : :zz>3 r %^^mumz^^mam 
40 g/1 tael (raw) 40 g/1 tael (cooked) 
； 酬 漏 1 
i!: |^£^ , - J4 .«. ‘ ,^-¾<.¾ > . ‘ i^ 'r"-r—.r™~r--T^ ~^  
I ^¾ e'o' •_」—、• * 、 … 巧 >4'' * 一 丄 一 ‘ - 怖 : ' 』 
I ^^„«1^^31?*一呼""51*1‘二？* _'供 r^r4 �“"-‘ 二二“^二〒’?^^<^^：^ 
I 120 gy'3 tael (raw) 120 g/3 tael (cooked) 
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Parents' health behaviours 
HBS . 
1. Do you ever remove the visible fat on your chicken or meat during food preparation? 
[ 0 ] remove [ 1 ] remove some [ 2 ] remove most [ 3 ] remove all 
non at all 
2. How often do you read food labels (if provided) when you purchase new food items? 
[ 0 ] n e v e r o r [ l ] somet imes [ 2 ] ahnostalways [3 ] always 
aLmost never 
3 • How often do you read up on child health information (including newspaper and magazine)? 
[ 0 ] n e v e r o r [ l ] 5 l x A n 0 n t h [ 2 ] 2-3 xy'month [ 3 ] 2 l x M e e k 
aknost never 
Giving of supplements/tonics to children 
How often do you give supplements or tonics to your child? 
[3 ] never or [ 2 ] < 1 xAnonth [ 1 ] 2-3 xAnonth [ 0 ] > 1 x/week 
almost never 
Finding time to actively play outdoors with child 
How often do you find the time to actively play outdoors with your child? 
[ 0 ] < 1 x/week [ 1 ] 2-3 x/week [ 2 ] 4-5 xAveek [ 3 ] > 6 x/week 
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Appendix 14 
Mean (SD) intakes ofenergy, nutrients, and other dietary components ofmales by age 
Dietary component Males   
9-year-old 10-year-old 11-year-old 12-year-old 
Calories (kcal) 2 W T 5 l X m 2 407.5 2 435 .9~~ 
(587.5) (798.1) (818.1) (728.1) 
Protein (g) 86.9 88.3 97.9 98.0 
(31.9) (43.3) (48.4) (40.8) 
Carbohydrate (g) 293.4 280.4 314.8 323.8 
(91.4) (113.7) (105.7) (107.3) 
Fat (g) 78.3 81.7 85.9 86.9 
(32.1) (42.2) (50.3) (44.3) 
Saturated (g) 19.3 19.4 21.8 22.6 
(9.2) (12.1) (15.6) (13.2) 
Polyunsaturated (g) 16.8 15.1 16.7 18.0 
(9.5) (8.3) (9.3) (11.5) 
Vitamin A (RE) 1 236.9 890.9 1 032.6 1 038.1 
(975.3) (783.3) (1 323,6) (1 034.9) 
VitaminE(mg) 9.6 6.6 13.2 6.9 
(22.2) (5.5) (63.0) (5.1) 
Vitamin C (mg) 185.0 130.3 142.0 152.7 
(138.0) (98.9) (103.7) (122.6) 
Calcium (mg) 567.0 464.6 492.7 536.4 
(309.4) (246.2) (294.3) (300.3) 
Iron (mg) 17.4 14.0 16.8 15.9 
(12.9) (8.4) (12.6) (9.7) 
Fibre (g) 10.3 7.3 7.1 7.4 
(7.8) (5.5) (5.4) (5.9) 
Cholesterol (mg) 267.4 296.3 333.7 318.5 
(161.7) (214.3) (241.1) (200.0) 
P/S ratio 1.0 0.9 0.9 0.9 
^ ^ ^ (0.5) 
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Mean (SD) intakes ofenergy, nutrients, and other dietary components offemales by 
age 
Dietary component Females  
9-year-old 10-year-old 11 -year-old 12-year-old 
Calories (kcal) 2 ^ 6 220M 2 162.0 2 248 .2~~ 
(719.2) (814.4) (708.6) (782.7) 
Protein (g) 88.0 91.5 85.8 83.9 
(37.4) (47.7) (40.9) (38.6) 
Carbohydrate (g) 273.4 276.7 277.7 293.1 
(90.5) (105.1) (102.3) (120.8) 
Fat(g) 90.1 85.1 82.4 84.9 
(53.0) (47.0) (46.8) (40.6) 
Saturated (g) 22.1 20.5 19.5 19.4 
(15.3) (13.5) (13.4) (11.6) 
Polyunsaturated (g) 18.1 17.0 16.3 15.9 
(14.4) (12.2) (11.7) (8.5) 
Vitamin A (RE) 974.6 923.3 998.1 1 110.0 
(922.1) (784.1) (1 018.4) (1 189.8) 
VitaminE(mg) 9.1 7.1 7.4 7.3 
(9.9) (6.7) (7.4) (5.2) 
Vitamin C (mg) 163.6 160.0 157.1 159.2 
(100.6) (119.2) (109.5) (123.2) 
Calcium (mg) 561.9 551.4 488.4 484.2 
(249.5) (280.7) (262.7) (295.9) 
Iron (mg) 13.8 15.7 13.5 15.3 
(7.0) (11.7) (7.8) (10.4) 
Fibre (g) 8.8 8.3 7.3 6.3 
(6.6) (7.7) (5.7) (5.0) 
Cholesterol (mg) 282.7 282.6 261.4 266.2 
(237.7) (195.3) (192.7) (183.9) 
P/S ratio 0.9 1.0 1.0 1.0 
(0.4) ( _ ^ ( _ ^ (0.5) 
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Population nutrient goals as adapted from WHO Study Group on Diet, Nutrition, and 
Prevention ofNoncommunicable Diseases, 1990 
Macronutrients “ “~~~Limitsforpopulationaverage 
intakes  
lower limits upper limits — 
Protein (% of total energy) 10 二 
Carbohydrate (% of total energy) 55 二 
Fat (% oftotal energy) 15 ^0 
Saturated fatty acids (% of total energy) 0 l U 
Polyunsaturated fatty acids (% of total energy) 3 _Z  
Appendix 10 
Significant gender differences in mean±SD energy contributions (%) from 
macronutrients by meal-type in different age categories 
~Meal-tvpe Age Males Females Significance 
Lunch 
Protein (%) 
Carbohydrate (%) 12 33.6±13.8 28.5tl4.5 t=2.344; P=0.020 
Fat (%) 
% oftotal energy 9 33.1±12.8 27.6+14.8 t=1.986;P=0.050 
Snacks 
Protein (%) 11 7.1±9.1 9.7士12.1 t=1.994;P=0.047 
Carbohydrate (%) 10 15.7±14.6 21.1tl6.7 t=2.653;i>=0.009 
12 15.9±14.2 22.1±19.9 t=2.363;P=0.019 
Fat (o/o) 
% oftotal energy 10 12.2±12.1 16.6tl3.6 t=2.667; P=O.OOS 
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Association between breakfast consumption pattem ofmales and age 
Breakfast Males (Ages) Total 
consumption 9 ^0 L1 —~r^rr： ,^ / i 〜 、  
i ; j ^ 274W 14 (12%) 23 (18%) 21 (22%) 60 (15%) 
Yes 44 96%) 103 (88%) 108 (82%) 74 (78%) 329(85%) 
46 (100%) 117 (100%) 131 (100%) 95 (100%) 389 (100%) 
X^=9.106; P=0.028 
Appendix 12 
Association between frequency of snacking while viewing television and gender 
Television snack Males Females Total 
S = n c y 7 1 ¾ 4 7 W 119(15%) 
lx/week 100 (25%) 93 (23%) 193 (24%) 
2-3x/week 124 (31%) 128 (31%) 252 3 ^ 
4-5x/week 33 (8%) 67 (16%) 100 ^ 
>6x/week 26 (6%) 22 (5%) 48 6%) 
>lx/day 50 (12%) 53 (13%) 103 (12%) 




Association between frequency offood purchase requests and gender 
Frequency of food ^ ¾ F e m — ^ 
^ ^ ^ ^ ^ — — 2 2 2 7 ¾ r w ^ ^ ¾ " " ~ 
= t i m e s 1 6 9； 4 2 0 / 0 ) ^ 0 3 ( 5 0 % ) 3 7 二 ） 
F r e q u e n t l y 1 0 ( 2 % ) 1 8 ( 二 。 2 8 3 � � 
^ ; ^ ; ^ : _ _ _ _ _ ^ ^ l l l ^ ^ I _ _ _ ^ ^ _ _ _ i ^ _ 
X ^ = 8 . 5 2 6 ; P = 0 . 0 3 6 ~ ~ " “ 
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Associations ofparents' education (ED) with household dietary and health behaviours 
Behaviours P i 5 i ^ M i ^ Fathers'~"Mothers'~~Mothers'~"Mothers' 
education education education education education education  
(School 1) (School 2) (School 1) (School 2) 
Diet-related , ,./o xi/c 
Television X^=21.540 x^=22.809 N/S X^=12.987 N/S N/S 
viewingat ^<0-001 i><0.001 P=0005 
mealtime 腕 / T V EDccl/TV EDccl/TV 
(TV) 
Chattingat x^=8.549 N/S N/S x'=8.891 N/S N/S 
mealtime P=0.036 ^^-03X 
(CT) EDocCT EDocCT 
Rewarding N/S N/S N/S N/S N/S X = 0 




' ^ ^T .Ln r t N/S N/S N/S x-12.366 N/S notrend 
bu『n : P=0.006 





Heard of X"9.340 N/S N/S X-8.180 N/S N/S 
blood P=0.025 P=0.042 
cholesterol EDccTC EDocTC 
(TC)  
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